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Foreword

Gail Phillips Biicher, M.S.

Director, New England Centerfor Faith and Science Exchange;

Administratorfor the Certificate Program in Science and Religion, Boston Theological Institute

<fase@bostontheological.org>

Men and women in faith communities re-

alize that science and technology are part of

our everyday lives. For twelve years the New
England Center for Faith and Science Ex-

change (F&SE) and the Boston Theological

Institute (BTI) have fostered the conversation

between faith and religion and science and

technology. Science-and-religion courses are

included in the curricula of several of the BTI

member institutions, and a Certificate Pro-

gram in Science and Religion, a concentra-

tion that promotes dialogue between the two

languages of human understanding, is also

offered. F&SE administers the science-and-

religion program and the Certificate Program

in Science and Religion for the BTI.

F&SE, in conjunction with the BTI, also

publishes an award-winning annual. The Jour-

nal of Faith and Science Exchange, one of

two scholarly journals in the science-and-re-

ligion field. In 2001, its fourth year of publi-

cation, the Journal received the prestigious

"Polly Bond Award for Excellence" from

Episcopal Communicators. The Journal wixs

established to spotlight the work of student

authors of science-and-religion papers and to

give them an opportunity to publish their work

in a scholarly journal while still in graduate

training. F&SE also issues F&SE Notices, a

monthly newsletter of events and articles fo-

cused on faith-and-science interactions; and

it sponsors conferences, seminars, colloquia,

spiritual retreats and publishing contests for

students in science-and-theology programs.

The science-and-religion conversation is not

limited to New England as evidenced by sev-

eral other centers and organizations with simi-

lar focus around the country, such as the Cen-

ter for Theology and the Natural Sciences,

Zygon Center for Religion and Science, Phila-

delphia Center for Religion and Science, In-

stitute for Religion in an Age of Science, and

American Association for the Advancement

of Science's Dialogue on Science, Ethics and

Religion. F&SE is certainly in good com-

pany.

As science and technology have changed

or expanded, so too has our concept of the

world and the universe. Shepherds and trav-

elers in biblical times used the stars in the

heavens to guide them and could only won-

der what lay beyond what they could see.

Now astronauts and scientists send their in-

stmments far beyond this planet and can view

the world from a different perspective. Those

with a web browser can view the earth or their

neighborhood live from a satellite feed. Ra-

dio and x-ray telescopes send us images from

deep space, even suggesting that there are

other solar systems beyond our own. Whether

one supports the Big Bang Theory or the In-

telligent Design Theory, it is difficult to com-

prehend the vastness of all that is beyond this

planet without a glimpse of the divine.

When we consider the advancements in

other fields, in contrast to the vastness of the

cosmos, it is often hard to imagine seeing or

detecting things at the molecular, atomic, and

subatomic level. We are way beyond

Leuwenhoek's protozoan observations under

a simple microscope. Medical technology has

advanced so that detecting abnormalities and

disease has become commonplace. New drug

and treatment modalities save lives and allow

people who once were considered hopeless

cases to live productive lives. Mapping the

human genome is only beginning to help sci-

entists learn more about human life. As more

The Boston Theological Institute Vll



and more healthcare professionals adopt spiri-

tuality into their holistic treatment, it is in-

creasingly easy to believe that divine inter-

vention enters into and fosters the healing pro-

cess.

Somatic cell therapy, germ line therapy,

cloning, xenotransplantation, and genetically

engineered plants are just some of the scien-

tific advancements and breakthrough tech-

nologies that raise, within religious circles,

such ethical, moral and religious questions as,

"Can we play God?", "Who benefits from

these new advancements?" and "Are these

new technologies safe for us and our chil-

dren?" While these new technologies may

be helpful in improving the quality of life, they

do raise important questions and concerns,

such as these, that reach to the heart of what

it means to live faithful lives. Clergy need

some level of understanding regarding these

new technologies in order to counsel parish-

ioners and to help them make informed deci-

sions.

hi faith communities, somatic cell therapy

seems to cause less concern than germline

therapy because the i

DNA changes are not

inherited and are "cor-

rections" specific to

the patient being

treated. However,

germline therapy in-

volves DNA changes

that will be inherited

and causes great con-

cern for many religious

traditions. Some will

support inherited ge-

netic modification only *

if it is therapeutic and not if it involves em-

bryonic research. Cloning animals, and es-

pecially human beings, does not seem to be

supported by most—and perhaps any—reli-

gious tradition. Xenotransplantation has also

received attention in recent years. Some reli-

gious traditions have no problem with using

animal parts from another species to improve

the quality of life of human beings, whereas

others prohibit killing one animal to prolong

the life of another.

Genetically engineered plants have been

suggested as a way to feed the hungry of the

world because specially engineered plants

could be more resistant to disease and pest

infestation. Thus, higher crop yields will

make more food available. Some would say

that global food production without geneti-

cally altered crops is sufficient, but that eco-

nomics, politics and distribution are the real

issues. Multinational producers of genetically

altered seed control the types and prices of

seed, often giving farmers little choice in what

and how much they plant. Some yields may

be higher, but the long-term food safety is-

sues remain unresolved. Meanwhile, the pro-

ducers of the seeds are convinced that these

modified foods are safe.

Caring for and protecting the ecosystems

and the environment are also important for us

all to consider. Global warming, biodiver-

sity loss, oveipopulation, pollution, topsoil

loss and overconsumption are several issues

that have political, social, religious and eco-

As new technology and scientific advance-

ments emergey the church may have to

adjust the ways in which itfulfills its mission

and change some of the traditional ways of

teaching its beliefs. Religious leaders will

need to have some scientific understanding

to be able to communicate with parishioners

and members of society in general.

nomic impact. Most people would not inten-

tionally destroy the earth, but some lack

knowledge regarding the impact of their hab-

its, and others do not want any change in the

status quo that might cause them social or

economic hardship. Instead of blaming oth-

ers for the condition of the world, perhaps

more of us will be stimulated to take action if

we learn more about the critical condition that

VUl The Journal of Faith and Science Exchange, 2000



affects our planet and our lives. To raise

awareness regarding the need to be stewards

of the creation, some churches are now in-

cluding discussions, liturgies, prayers and

hymns related to the environment.

Almost everywhere, we are touched by

science and technology. We need leaders in

the church to be able to be piu1 of the science-

and-religion conversation. As new technol-

ogy and scientific advancements emerge, the

church may have to adjust the ways in which

it fulfills its mission and change some of the

traditional ways of teaching its beliefs. Reli-

gious leaders will need to have some scien-

tific understanding to be able to communicate

with parishioners and members of society in

general.

The BTI endorses adding a scientific com-

ponent to theological education. For many

years, several of its member institutions have

included science-and-religion courses in their

curricula. In 1999, the BTI Board of Trust-

ees approved the BTI Certificate Program in

Science and Religion in three tracks of study:

Religion and the Natural Sciences, Religion

and Bioethics, and Religion and Ecology.

Likewise, the Certificate Program also pro-

vides an opportunity for those already scien-

tifically or medically trained to develop

greater sensitivity to theological issues and

ethical concerns. In its first two years the

Program has been highly successful and has

awarded a total of six certificates. The Cer-

tificate Program does not presume to make

seminarians into scientists. Rather, the Pro-

gram exposes seminarians to scientific con-

cepts and helps to give them a level of com-

petency that will allow them to preach and

teach in a scientific and technological soci-

ety. Equipped with scientific understanding,

these clergy should also ensure that scientific

education is included at every level of parish

education.

Volume IV of The Journal of Faith ami

Science Exchange may be considered a pot-

pourri of science-and-religion essays and pa-

pers. The topics cover a broad range in the

science and religion dialogue. For the first

time, integration papers from the BTI Certifi-

cate Program in Science and Religion and

papers from the Annual Science and Religion

Colloquium are included. This volume also

includes student essays from the Publishing

Prize Contest in Science and Religion and

papers from established scholars. Several stu-

dent authors write about nature; others write

about ethics, healing, theology, philosophy

and artificial intelligence. Wesley Wildman,

keynote speaker at the First Annual Collo-

quium in Science and Religion, suggests a

roadmap for science-and-religion develop-

ment at the beginning of the century; Imad-

ad-I)ean Ahmad, F&SE Tenth Anniversary

Speaker, discusses Islamic contribution to

modern scientific methods; and Sjoerd

Bonting. F&SE 2000 Spring Lecturer, sug-

gests connections between chaos theory and

the creation of the world. We feel that the

range of topics considered in Volume IV ex-

emplifies the diversity in the science-and-re-

ligion field.

The science-and-religion field is multidis-

ciplinary; it includes scientifically, theologi-

cally—and some scientifically «//<^/ theologi-

cally—trained laity, clergy and theologians;

they study and work in venues such as indus-

try, academia, parishes, health care, law, cen-

ters for science and religion, and other national

organizations. We at F&SE and the BTI are

proud of our part in the continuing conversa-

tion between science and religion.

The Boston Theological Institute IX
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Introduction

Barbara Smith-Moraiiy S.O.Sc, Editor
New England Centerfor Faith and Science Exchange

<smithnioran(aearthlink.net>

I am pleased and proud to announce that

in April 2001 The Journal of Faith and Sci-

ence Exchange received an Award of Excel-

lence in the Polly Bond Competition, estab-

lished in the niid-197()s to acknowledge ex-

cellence and achievement in church commu-

nication. The Competition is sponsored by

Episcopal Communicators, to which I belong,

an organization for communications profes-

sionals working in the Episcopal Church. The

judges awarded the prize based on their ex-

amination of the first three volumes of the

Journal (1997-99). Awards are given in a va-

riety of publication categories, print, elec-

tronic, and broadcast. The Journal of Faith

and Science Exchange received the highest

award in the category of "Agency Publica-

tion that Best Exemplifies Its Mission."

And its mission is a crucial one for the

growth and vitality of the science-and-religion

field: to encourage and promote the careers

of promising graduate students in this field

by publishing their best work, alongside the

work of more established scholars. The Jour-

nal remains one of the few publication ven-

ues for academics and professionals doing re-

search, development, and application at the

intersection of science and religion, and its

unique promotional mission makes it stand

out. We on the Editorial Board take this mis-

sion seriously, and the Polly Bond Award of

Excellence suggests that we are doing our job

very well.

This 2000 volume of the Journal spot-

lights the work of twenty-five students at

graduate institutions worldwide. Three of

them won Publication Awards in an interna-

tional competition sponsored by the New En-

gland Center for Faith and Science Exchange:

Peter Heltzel at Boston University, Theodore

Met/Jer at Andover Newton Theological

School, and Kirk Wegter-McNelly at Gradu-

ate Theological Union. Entries were judged

by a team of independent judges, well known

in the science-and-religion field. The winning

essays and all the essays included in this vol-

ume come highly recommended by the fac-

ulty members who personally mentored the

work. These faculty members comprise the

2000 Editorial Panel. In addition, we include

essays by five established thinkers in the field:

Imad-ad-l)ean Ahmad, Sjoerd Bonting,

Paul Waldau, Olaf Dammann, and Wesley

Wlldman.

Only a couple of decades ago, interdisci-

plinary research involving science and reli-

gion—including the study of science-religion

interactions—was a rather narrow specialty

with a few solo voices. By now, it has bur-

geoned into an diverse and busy field, as

Wesley Wildman observes in his overview,

which opens this volume. Around the world,

many choirs of voices may be heard to sing

an amazing variety of choruses. Their skill

and influence are increasing, and the cultures

that attend to them are the richer for it.

Under the heading of "Historical Studies,"

Elizabeth Patton is concerned to set straight

a recent misrepresentation of the connection

between the Protestant Reformation and the

Scientific Revolution. Imad-ad-Dean

Ahmad surveys the contributions of Islamic

scientists to modern scientific practice and

procedure.

The rest of the essays have been grouped

according to the particular theological or

philosophical topic each one illuminates with

insights from science and technology. Under

The Boston Theological Institute XI



the broad heading of "Anthropology,"

Theodore Metzler and Darnell Jackson

show how current AI and what might be called

"AI hopes and dreams," respectively, are re-

vising how the human condition is understood.

Jeannine Jacques, Robert Keefer, and Leon

Turner approach the topic from the psycho-

logical sciences, using different paths. Kate

Layzer takes a social scientific look at sin,

and Paul Waldau takes issue with the exclu-

sion of the non-human animal sciences from

the theology-and-science dialogues, espe-

cially those that maintain the habit of

anthropocentrism.

Under the heading of '"Creation and Di-

vine Action," Sjoerd Bonting outlines a new

way of thinking about God's original and con-

tinuing creation, with influence from chaos

theory and complexity. Chris Doran writes

of the weaknesses in some scholars' preoccu-

pation to find where and when the divine hand

touches the cosmos. Mervyn Dutfy exam-

ines the history of the concept of zero, noth-

ing, and how it has influenced theological

thinking about creation, dlrant Miller Fran-

cisco looks at the universe's emergent prop-

erties and the religious questions raised

thereby. Benjamin Milner looks at

Hawking 's attempt to discredit two classical

arguments for the existence of God.

In the category called "The Cosmos,"

Kate Bitney examines the basis for an Earth

Ethics. Forrest Clingerman looks to a the-

ology of culture, including history, to develop

an understanding of nature. Peter Heltzel

proposes that the "Two Books" concept has

found invigorated theological standing. Kirk

Wegter-McNelly examines the difference

between two strategies for working out a the-

ology of nature. Carol Drummond presents

the views of several scientists on practical uses

for the cloning of endangered species. Nicole

Roskos exposes the intluence of the "market

god" in the development and dispersal of ge-

netically engineered crops.

"Health and Healing" is the broad head-

ing for three essays. Olaf Dammann dis-

cusses the recent results of studies on the re-

ligious factors that affect health. Timothy

Pawlik encourages improvements in the

guidelines for using human subjects in medi-

cal research. Amy Wachholtz reviews the

differing stances of three religions toward

xenotransplantation.

hi the category of "Epistemology," Marcy

Wineman Axness presents evidence for hu-

man modes of learning that are far more subtle

than previously appreciated. Thomas Carroll

looks at the role of mystical language and

metaphor. John Bradford Hooper consid-

ers how the embodied mind seeks explana-

tion. And Udechukwu Anthony Emeka
demonstrates how a concept from theology

can provide a model for fruitful relations be-

tween two fields of knowledge, science and

religion.

One essay falls in the category of "God

and Divine Nature." Stephen Henry imag-

ines a conversation among non-contempora-

neous scholars on the topic of mathematical

and divine infinity.

In any field, the work of graduate students

points the way to the future. This field is no

exception. We are proud that theyo//r/jfl/has

been recognized, by the Polly Bond Compe-

tition judges, for its effectiveness in fulfilling

its mission to bring the best, most progres-

sive thought of promising scholars to the at-

tention of the wider interdiscipliniuy academic

community.

XI

I
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The State of Science-and-Religion Scholarship

AT THE Turn of the Century

Wesley ./. Wildman
Boston University

In this keynote address to the 2000 Science and Religion Colloquium, the author not only

describes and assesses the state of religion-and-science scholarship at the turn of the century

hut also proposes a new approach for guiding it into the new century. After surveying the

multifaceted terrain of recent research and identifying significant areas of current activity,

Dr. Wildman forwards three theses regarding the future of religion-and-science scholarship.

Such scholarship should make itself intelligible to the general public by avoiding method-

ological debates, employ multi-disciplinary resources in approaching research questions, and

adopt a problem-orientedframework in handling complex, contemporary problems.

Introduction

In approaching the preparation of this ad-

dress, I felt something hke my oldest child

on one occasion when he had gathered enough

cash to make a Lego purchase and was study-

ing a catalog. So many choices! And only so

much money! In my case the precious com-

modity is time, which constrains the many ap-

pealing choices I have when approaching an

address on the state of science-and-religion

scholarship at the turn of the century. Well,

Sam purchased a Crystal Scavenger Lego set

and I made my decision, too. But I cannot

resist the temptation to describe some of the

delightful options, if only to underline the fact

that there is nothing definitive about the ap-

proach I have chosen.

I will not give a formal history of the de-

velopment of what some call a "discipline"

of religion and science, though the journals,

standard works, textbooks, funding, institutes,

and degree programs are important signs that

this is happening.

I will not give a systematic review of re-

cent literature, though—or perhaps because

—

there is a vast amount of it in an enormously

colorful array of themes.

I will not describe the state of play in reli-

gion-and-science scholarship in sociological

terms, which would involve dwelling on the

diverse groups that structure and define the

research and teaching, the funding tlow out-

wards from agencies that invest in the re-

search, and the views universities hold toward

interdisciplinary research of this kind.

I will not give a comprehensive survey of

the territory of religion-and-science research,

though I will mention a few examples of the

fascinating work being done in many parts of

the world on a host of topics.

Each of these approaches has its own spe-

cial chanii, but I shall proceed in another way.

I intend to interpret the task of this address in

a forward-looking way, which I take to have

three aspects.

• "Looking around."* I will begin with an

unsystematic, incomplete, impressionistic

"taking in" of the religion-and-science land-

scape, paying attention to both the research

and teaching dimensions of scholarship.

• "Getting oriented." I will then give a

critical assessment of this landscape in an at-

tempt to identify significant landmarks and

to indicate regions of activity that I think are

peripheral or transient.

• "Moving forward." I will cc^nclude with

an argument on behalf of a way of thinking

about the importance and usefulness of reli-

The Boston Theological Institute



gion-and-science scholarship, a perspective

that I beheve is capable of guiding future

scholarship in fruitful directions.

Looking around
I begin, then, with an attempt to describe

the mass of interdisciplinary work in religion

and science. I will take established disciplines

as the principle of organization. Note that

there is no possibility of completeness regiud-

ing either the nine disci-

plinary headings I have

chosen or the three fac-

ets of each of the nine

that I shall mention. A
line of inclusion has to be

drawn when the object of

description is as rich as

interdisciplinary work in religion and science.

Note, too, that both theoretical and practical

questions are entangled in every phase of this

overview. That is why there is no separate

category for ethics or metaphysics; they re-

cur throughout.

I begin with the three discipliniiry perspec-

tives that have been most important histori-

cally. I do this partly because they are the

oldest areas and partly to compensate for their

neglect in most summaries of science-and-

religion work.

Historical sciences

The modern scientific approach to analy-

sis of historical materials has been the single

most important contribution to new under-

standings of religious phenomena. Here are

but tliiee facets of this contribution with a few

examples under each heading.

Historical studies of sacred scriptures:

The last three hundred years of historical Jesus

research is the direct consequence of emerg-

ing historical techniques. As new tools are

developed for the historical critics" toolbox,

new possibilities for trying to understand the

figure of Jesus are discerned and exploited.

In many cases, the study of sacred scrip-

tures has been inspiration for inventing or

enhancing techniques of historical criticism.

This was the case with the development of

redaction criticism associated with the study

of Judaism's Pentateuch or Christianity's Syn-

optic Gospels.

Far earlier than these developments in a

number of traditions was the ongoing evalua-

tion of the historical reliability of sacred scrip-

tures. As an example, this sort of evaluation

was a cnicial component in South Asian philo-

sophical debates within and beyond Hindu-

ism about ways of knowing {pramana theory).

The modern scientific approach to analy-

sis of historical materials has been the

single most important contribution to new

understandings of religious phenomena.

Then as now, the scriptural and revelatory

component of human knowledge is a weighty

consideration in how religious traditions are

to have a voice in public debate and also in

issues of religious-cultural pluralism.

Origins and development of religious

groups: Historical studies have defined the

scholarly and to some extent the popular un-

derstanding of the birth and subsequent trans-

formation of religious traditions. The story

of how one of the many revolutionary Jewish

refomi movements led by one of the many

Galilean Messiah figures became the official

religion of the Roman religion is easy to tell

incorrectly if distorting anachronistic, projec-

tive tendencies are not checked. Ciu^eful his-

torical work has allowed for a relatively ac-

curate portrayal.

The rise of anti-Judaism within Christian-

ity and then anti-Semitism within medieval

European societies has been analyzed to great

effect thanks to scholarly historical methods,

hi light of the consequences of anti-Semitism,

it might be argued that the historical sciences

have made no greater contribution to the self-

understanding of Western peoples than the

tracing of the development of anti-Semitism,

thereby raising consciousness and challeng-

ing its continuation.

Historical studies have also been vital for

understanding the complex transformations

that attend the migration of ideas and religious
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people. Consider the changes that accompa-

nied the movement of Buddhism from South

Asia into China and elsewhere in East Asia,

the steady breakdown of tribal religions un-

der the weight of large-scale organized reli-

gions, or the transfigurations of Islam as it

spreads through Asia and Africa.

History of episodes in the relations of

science and religion: The historical sciences

have also made direct contributions to the

understanding of episodes in the relations of

the natural sciences and religion. The infa-

mous Galileo episode is much misunderstood,

but careful historical work has produced a

balanced account of what happened. Like-

wise, Darwin's ideas and their reception have

been clarified greatly thanks to patient his-

torical scholarship. The influence of

Einstein's metaphysical and theological con-

victions on his work in physics has been thor-

oughly documented. The ways that science

itself serves what seems to be a religious or

spiritual function for scientists such as

Descartes and Faraday is now being investi-

gated. And this i^but the tip of a vast iceberg

of existing and potential historical work.

Social sciences

In the last 150 years, the newly identified

social sciences have been some of the most

important allies of the historical sciences in

transforming and deepening the understand-

ing of religion. Examples of the contributions

of three social sciences follow.

Anthropology: Thanks to anthropolo-

gists and their skilled observations of human

cultural life, new perspectives have been

gained on every kind of religious practice.

The function of religious symbols and rituals

has been analyzed to great effect, initiation

rites have been described and related to de-

velopmental psychology, and the problems of

describing and classifying religiously impor-

tant social arrangements such as marriage or

family have been amply documented.

Sociology: Building on anthropological

data, the sociology of religion has been able

to formulate theories of the origins of religious

groups, of the mutual influence of religion and

social organization, and of the complex link-

age between ethical systems and religious prac-

tices. The sociology of knowledge, in particu-

lar, has met with great success in analyzing the

function of religious ideas and practices in sta-

bilizing and ordering human social life.

Economics: Beginning in the last third

of the nineteenth century, the relations be-

tween religious commitments and economic

interests have been analyzed with intriguing

results. We have learned that religion plays a

role in economies—regardless of our self-con-

sciousness about this influence—and also that

religion frequently serves economic interests.

Philosophy

The oldest of the sciences, philosophy has

been the domain of attempts to think carefully

about the world, spawning one specialization

after another when the time is ripe. Leaving

aside the role of philosophy in general, which

in many cultures and thinkers is difficult to

distinguish clearly from theology, philosophi-

cal specializations have made important con-

tributions to the contemporary scholarly un-

derstanding of religion.

Philosophy of science: The philosophy

of science has led to careful comparative

analysis of social practices and conceptual pat-

terns within the sciences and in religious

thought. This methodological self-awareness

has been the precondition for serious advance

in debates about what is possible by way of

relationships between religious and scientific

activities. The philosophy of science has also

made substantive contributions in the form of

theories of causation and agency; these sorts

of retlection decisively condition what can be

said about themes such as divine action and

the relation between the various disciplines

of human inquiry.

Philosophy of logic: The philosophy of

logic has permitted arguments about the ex-

istence of God to be studied using the formal

languages of various logical systems and with

a sophisticated awareness of presuppositions

built into the use of formal arguments, pre-

suppositions that express representations of

the complex argumentative processes of hu-

man rationality. The need to grapple with ar-

guments for the existence of God such as the
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ontological argument also has stimulated de-

velopmems in logic, particularly modal logic,

and in the interpretation of elements of for-

mal logical systems.

Philosophy of religion: The philosophy

of religion has made possible the systematic

compmison of religious ideas and practices.

This is no small feat because informal, im-

pressionistic comparison is ubiquitous and

hard to refine and improve. This advance has

only been possible through the philosophy of

religion's organization of the vast waves of

data flowing from the study of religion.

Physics

I now move beyond these three classic

disciplinary areas toward more clearly con-

temporary areas of interaction between the

sciences and religion. Beginning with the

most obviously mono-disciplinary area (phys-

ics), I shall consider in turn the biological sci-

ences, the cognitive sciences, medicine, and

ecology—each more interdisciplinary in char-

acter than its predecessor.

Physical cosmology: Boundary questions

are questions prompted by scientific theories

and discoveries but unanswerable within cur-

rent science. The boundary questions associ-

ated with physical cosmology have been pro-

The philosophy of science has made

substantive contributions in theform of

theories of causation and agency; these

sorts of reflection decisively condition

what can be said about themes such as

divine action and the relation between

the various disciplines ofhuman inquiry.

found. Scientists have puzzled over these ques-

tions and pushed science to the limit in attempts

to gain insight into them. The Big Bang theory

even had some scientists convinced that a di-

vine creation was a plausible explanation. Sub-

sequent scientists showed that early scientific

shock and religious enthusiasm about the Big

Bang were both premature. There are now

many speculative quantum cosmologies that

make the Big Bang in one way or another not

unique, thereby relaxing the tension that made

the Big Bang seem so consonant with creation

when it was first described.

Theological discussions of creation and

eschatology have profited greatly from devel-

opments in physical cosmology. Big Bang cos-

mology in any of its versions conditions what

theologies can plausibly say about the begin-

ning and ending of the cosmos. Some theolo-

gies strive to formulate inteipretations of cre-

ation and cosmology that are neutral to the de-

tails of physical cosmology by stressing the

theme of dependence of the cosmos on God

and steering a wide path around anything that

might be construed as a prediction that future

science could falsify. Even in these cases, how-

ever, current physical cosmology constrains

what is said in negative fashion.

Other boundary questions have emerged.

The fine-tuning of the cosmos is one that has

provoked the most interest by defenders of re-

ligious commitments to divine creation. But

the deepest questions may have to do with what

science discovers about the metaphysical struc-

ture of the cosmos in tenns of its constituents

(wave functions? packets of probability?) and

the laws of nature. These are ontological ques-

tions with significance

for philosophical and

theological interpreta-

tions of the deep struc-

ture of reality.

Quantum mechan-

ics: This field has been

slower than physical cos-

mology to impact theo-

logical reflection—and

early responses were

sometimes unsteady.

This is partly because the general public works

with largely classical scientific intuitions about

the physics of the world, and it is these intui-

tions that are most commonly found among re-

ligious thinkers. It is also because there is still

no consensus about the most adequate philo-

sophical interpretation of the eerily accurate

mathematical formalization of quantum me-
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chanics. Under such circumstances, it is dif-

ficult for theologians to say very much. Lines

of inference from quantum mechanics to theo-

logical themes always run tlirough the meta-

physical categories stabilized by consensus

around the philosophical interpretation of the

mathematical framework, consensus that is

lacking, so far.

In a few circles, however, the religious

interest in quantum mechanics has been pro-

nounced. Taoism and Buddhism have been

especially responsive to quantum physics be-

cause of its suggestion that the apparently

unquestionably real world of ordinary expe-

rience is in fact quite misleading. Theistic

religions sometimes have seen in quantum

mechanics promise for articulating traditional

beliefs about human freedom and non-miracu-

lous divine action.

Complexity theory: Complexity theory is

complex, which makes it difficult. But there is

obviously something breathtaking about an in-

tellectual venture that tries to show how com-

plex organisms and processes can emerge in a

drawn-out evolutionary process from the basic

constituents and processes of the natural world.

This catalyzes today an ancient debate about

naturalism and supernaturalism, but for the first

time in a way that is tractable for the sciences.

That means proponents of supernaturalism can

complain that naturalism is mistaken but that

they can do nothing (short of gaining political

control to suppress scientific research) to stop

the investigations of complexity that promise

or threaten to explain how plants and animals

and people and ecosystems and civilizations

emerge from the chaos of the early universe.

Religious reactionaries opposed to scientific

research have always lost when science has had

tractable territory and progressive research pro-

grams with which to plow the ground.

The research programs of complexity

theory are bold, to be sure, but there are sev-

eral areas in which they threaten to overreach.

The most obvious of these is consciousness,

whose ontologically unique character is usu-

ally baldly neglected by scientists who con-

tent themselves with seeking physical corre-

lations for conscious states while boldly writ-

ing books that purport to "explain" conscious-

ness. The multidisciplinary area of conscious-

ness studies seeks to correct this painful fail-

ure of intellectual propriety by bringing reli-

gious experts together with all manner of phi-

losophers and scientists to address the issue.

Another challenging area for ongoing research

in complexity theory arises from within com-

plexity theory itself in the form of attempts to

give mathematical characterizations of intel-

ligent design. This new research program has

not yet proven itself in any detailed cases and

may lapse eventually to the status of reaction-

ary religious reformulation of the scientifi-

cally disreputable creation science. With time,

however, intelligent design may produce chal-

lenging case studies that force changes in sci-

entific research programs.

The theological interpretation of divine

action has been heavily impacted by complex-

ity theory. For example, there are now advo-

cates of non-miraculous divine action through

the means of whole-part constraint or top-

down causation, which are modes of activity

suggested by mathematical models of com-

plex systems. Complexity theory has also di-

rectly impacted the philosophical understand-

ing of emergence, which is vital for religious

interpretations of human beings and the rest

of the natural world, as well as for what it

means theologically for God to have made the

world the way it seems to be.

Biological sciences

Kvoliitionary theory: Leaving aside the

culturally painful conflict of evolutionary

theory and creation science, which is chietly

a North American phenomenon, there are

many more constructive ways in which evo-

lutionary theory has entered the science-and-

religion dialogue. Theistic religions have

struggled with the moral nature of a God who

is supposed to have made the world in the way

evolutionary theory suggests, a world in which

mass death is essential for emergent complex-

ity. Likewise, the idea of divine providence

in all theistic religions has been challenged

by the role of chance in the evolutionary pro-

cess. On the other hand, scriptural and theo-

logical themes surrounding continuous cre-
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ation and the immanence of God have been

infused with new meaning in some rehgious

circles because of evolutionary theory.

Human genome initiative: The docu-

mentation of the human genetic structure has

received massive media attention for good rea-

son: the research brings to the fore both the

conception of human nature and a series of

ethical challenges to do with responsible use

of this knowledge. Religious thinking is

heavily impacted by these developments be-

cause it is religious traditions above all that

historically have formed human self-interpre-

tations. Now it seems that scientific knowl-

edge of human beings promises to bring the

future evolution of the human species under

significant human control, for good or ill. Are

human beings ready for such fabulous pow-

ers of self-detennination? Many religious tra-

ditions seem to warn against human preten-

sions to such god-like powers yet most sacred

scriptures understand human beings to be spe-

cially blessed among creatures of the earth

with the responsibility borne of knowledge.

The road ahead appears to be a rocky one, and

one whose safe travel will demand the very

best of both religious and scientific wisdom.

Biotechnology: If the Human Genome
Initiative has challenged conceptions of human

nature in philosophical generality, then emerg-

ing biotechnologies, including those made pos-

sible by the Human Genome Initiative, have

the same effect in concrete specificity. While

many of these technologies are consonant with

the traditional commitments of some religions

to the sacredness of life, some challenge them.

It is hard to complain about the health benefits

of biotechnologies, but human ears growing

on the backs of mice, artificially produced

sheets of human skin for sale, and the enor-

mous wastage of life involved in cloning all

demand an explicit taking stock of exactly how

far religions and societies are prepared to go.

Making such decisions on the basis of former

expectations about what is natural seems to be

a mistake, yet the ethical criteria of "any means

so long as the ends are good" does not seem

right, either. Religious reflection and social

debate have a long way to go in seeking a ra-

tional response to these new technologies.

Cognitive sciences

Neurophysiology: One of the leading

contributors to the interdisciplinary adventures

of cognitive science is neurophysiology. In

one way or another, every religion has recog-

nized that human bodies mediate the realm of

spirit. The neurosciences sharpen this impres-

sion of mediation to the point that asserting

the independence from the brain of any men-

tal or spiritual function is no longer plausible.

The neurosciences may not be able to explain

the ontologically spectacular first-person qual-

ity of consciousness, but they have surely es-

tablished that the brain is the seat of the soul.

This is of enormous significance to the inter-

pretation of religious experience, a theme of

fundamental importance to most branches of

all religions. It also has a bearing on the ori-

gin of religion itself, on the formation of per-

sonality type and religious preference, and on

the question of the embodiment of soul or

spirit. It is early days in this area of science-

religion dialogue.

Linguistics: Linguistics understood

broadly has been vital to the generation of the

subtle theories of language that now exist.

These theories are beginning to be used as

resources for the inteipretation of religious

language, which is one of the most complex

types of language use. Far more work is

needed in this area but religious symbols and

symbol systems promise to become fruitful

objects of study in the years ahead.

Artificial intelligence: With the creation

of machines whose programming allows them

to act in ways that are similar to human be-

havior, questions about the limits and mean-

ing of human selfliood are placed in sharp fo-

cus. Religious perspectives on human
personhood are drawn into this picture and

they are struggling to accommodate the new

suggestions from AI research about what be-

ing a person means. AI also raises the ques-

tion of human uniqueness, which in different

ways has been a traditional affirmation of all

of the major religions. Machines whose be-

havior is sophisticated enough to demand

treatment as persons are a long way off but

the philosophical and theological questions aie

already here.
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Medicine

Spirituality and health: While east and

south Asian traditions of medical treatment

have always attended to the whole person,

medical research in the West has only recently

begun to pay attention to the relations between

spirituality and health. Various dimensions

of mind-body interaction are now well docu-

mented, from the relaxation response and the

placebo effect, to the health advantages of re-

ligious people and the effects of meditation

and prayer. The question of causation remains

a subject of vigorous debate, but there is little

serious doubt about the correlations. Here is

one area in which religious wisdom has chal-

lenged a western scientific bias with some

degree of success.

New medical therapies: New therapeu-

tic possibilities promise previously unimag-

inable control over genetically inherited dis-

ease. Refined technologies have transfomied

care at the beginning and end of life. Life

spans are increasing and new treatments for

old diseases are constantly being invented.

Wheth-er a person dies from cancer now de-

pends more than anything else on access to

good medical care—and the state of cancer

research is changing so quickly that good

medical care promises to p
make most types of can-

cer treatable before too

many years have passed.

Apart from the prob-

lem of equal access to

expensive medical care,

no religious groups

seem to be complaining

about these medical ad-

vances. In other areas, £»

however, things are morally more ambiguous.

For example, xenotransplantation reframes

conceptions of human nature because of its

violation of traditional natural-law categories:

a hybrid pig-human organ harvested from a

pig and implanted in a human being is a prob-

lematic scenario for some religious people.

Tlie risks of disease associated with xenotrans-

plantation techniques also remain difficult

factors to assess responsibly, thus raising the

specter of over-competitive scientists unleash-

ing devastating retroviruses among human
beings.

End-of-life care: Life after death, demen-

tia and human identity, physician-assisted sui-

cide and the sanctity of life—all of these is-

sues and others like them confront traditional

religious perspectives on growing old and dy-

ing. F4ow do religious traditions take theii- bear-

ings in a high-tech world in which the reach of

medicine far exceeds the human moral grasp?

Ecology

(jlobal ecology dialogue: Religion has

played a significant role in facilitating public

policy change in ecological issues in every-

thing from the African tree-planting move-

ment to Christian affirmations of the sanctity

of nature. Moreover, religious commitments

to justice have played important roles in as-

sessing responsibility for ecological damage

and repair. Religious fomis of naturalism have

been as important in these processes as have

traditional religions. And because of the po-

tential intluence of religious groups over the

imagination of religious adherents, religion

will remain relevant to the global ecology dia-

logue for the foreseeable future.

Sustainability: Religion has also been a

key factor in catalyzing a moral commitment

The Big Bang theory even had some

scientists convinced that a divine creation

was a plausible explanation. Subsequent

scientists showed that early scientific

shock and religious enthusiasm about the

Big Bang were both premature.

to sustainability in energy policy and resource

use. Yet the apocalyptic or other-worldly

mindsets of some religious groups compli-

cates work toward sustainability undertaken

by others. This is one area where the reli-

gion-science dialogue can assist by helping

religious groups to clarify and perhaps qualify

traditional commitments to the primacy of the

spiritual realm or to the inevitability of a new

world to come.
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Crisis management: Ecological crises

look to be on the increase, so crisis manage-

ment will become an increasingly important

concern in the years ahead. Religious views

of distributive justice profoundly affect analy-

sis of ecological crisis management and tend

to balance the generic social preference for

the haves over the have-nots with a commit-

ment to the poor. In this case the science-

religion dialogue involves in part mediating

a prophetic vision of justice to the wider so-

ciety. A world of ecological crises from ris-

ing sea levels due to global warming to un-

wanted side-effects of nuclear power and

nuclear waste disposal promises to sponsor a

view of the natural order as potentially hos-

tile to human life, and thus as needing to be

tamed through technology. Yet tribal religious

perspectives speak more loudly and clearly

here than the world religions: the problem is

The neurosciences may not be able to explain

the ontologically spectacularfirst-person

quality of consciousness, but they have surely

established that the brain is the seat of the

soul. This is ofenormous significance to the

interpretation of religious experience.

not nature but the way human beings choose

to live. Can this insight of tribal religions play

a role in keeping the science-and-religion dia-

logue focused on real options for the trans-

formation of social policy so as to minimize

ecological crises and maximize sustainability?

Miscellaneous

In concluding this quick description of

work in the religion-and-science field, I need

some sort of miscellany to capture other

themes that do not fit easily elsewhere. I am

always pleased when the complexity of a re-

ality being described forces a neat descrip-

tive approach to collapse under the weight of

its own pretensions; that is certainly the case

here. Even with this miscellany, however,

there is the problem of what to include within

h, and I shall abide by my arbitrary limitation

to three sub-themes. This does have one vir-

tue, however: satisfying the requirement of a

clear endpoint to this survey.

Pedagogy: There is evidently increasing

interest not only in inspiring people to teach

religion-and-science classes but in helping

them to do it well. The John Templeton

Foundation's cooperation with Berkeley's

Center for Theology and the Natural Sciences

in running a science-and-religion course pro-

gram is the best example of this. This pro-

gram has spaiked controversy in the press, due

to the perception that a private foundation is

buying attention to an idiosyncratic "disci-

pline" in colleges. But its value for those in-

terested in science-and-religion teaching is un-

questionable. Doctoral studies in science-and-

religion are also expanding and becoming

more sophisticated. Boston University, for

example, offers even-handed training at the

:
doctoral level in the

sciences and humani-

ties together with lab

placements, innova-

tive science literacy

and religion literacy

classes, and an array of

interdisciplinary

courses.

Method: Debates

fe over method continue

to be prevalent in the core science-and-reli-

gion literature and beyond, because people

remain deeply concerned with demarcating

domains of science and religion. I take this

to be an extension of the human fascination

with how we know, but the sense of urgency

surrounding the issue derives from wider cul-

tural issues. To understand the epistemology

and method of the various sciences and the

various sorts of religious inquiry is to gain a

basis for debate over social processes, includ-

ing who should be given a share of the pre-

cious social commodity of authority to speak

on controversial subjects. Questions of com-

parative method are complicated by method-

ological diversity among the sciences, debates

within philosophy and history of science over

the methods implemented in actual scientific

practices, and challenges from science stud-
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ies to the effect that scientific "knowledge" is

socially constructed and constrained like all

other knowledge. Similar methodological

chaos reigns among theologians and religious

studies specialists. The core literature on

method in science and religion is usually sen-

sitive to this array of debates and thus tends

to contain fairly sophisticated discussions.

Public interest: From New Age
spirituality's embrace of popular science to

richer journalistic coverage, the general pub-

lic is more interested than ever in the inter-

face of religion and science. This makes the

area more attractive to some thinkers and less

attractive to others! In my view of the rela-

tions between intellectual work and the wider

society, scholars are obligated to assist the

general public in achieving a rich view of

the object of their interest, attacking over-

simplification and supporting scholarly at-

tempts to relate ongoing research to the

public's practical interests. 1 think that the

religion-and-science community has done a

remarkably good job of discharging this re-

sponsibility over the years, especially with

the cross-section of the public that is involved

with organized religious communities. As

time passes, it becomes more important to

be able to work effectively with the media

and new segments of the general public.

Several initiatives aim to address this need,

from the newly formed Science and Religion

News Service to a variety of public lectures

and popular videos.

Getting oriented

Describing anything is already to orient

oneself to it in some ways because descrip-

tion involves decisions about what to omit

and how to conceptualize whatever is men-

tioned. But orientation also iiWolves identi-

fying what is more or less important, fruit-

ful, or promising. I make three remarks un-

der this heading.

Richness of activity

Enormous variety of topics: The rich-

ness of activity at the interface of religion and

science is most evident with regard to topics.

An enomious number of research topics re-

quire input from both religious thinkers and

one or more sciences. These topics divide

roughly into the practical (ethics, social

policy) and the theoretical (metaphysics,

method). The list furnished in the "Looking

Around" section above just scratches the sur-

face; it is quite an amazing array of issues.

Enormous variety of approaches to

each topic: Religious perspectives vary and

interpretations of science vary, too. So when

one considers any complex topic the variety

of relevant approaches is itself quite large.

Consider xenotransplantation, for example.

The scientific debates cover everything from

techniques to estimating the probability of en-

countering a retrovirus that could spread

through the human population. Likewise, re-

ligious groups have quite different views of

the limits and appropriate uses of such tech-

nologies. And the ethical considerations are

complex and hotly debated, too, extending all

the way into legal questions, public policy

strategies, and stiikeholder involvement. Only

if all of these disciplines are involved in ap-

propriate ways can a coordinated solution to

the theoretical and practical challenges of

xenotransplantation be developed. And the

diversity is even greater in relation to other

issues, such as the recent research t)n the im-

pact of climate change on large cities, which

involves all of the above specialties plus en-

gineers, doctors, public sanitation experts,

transportation specialists, and others.

Enormous variety of vocational entry

points: People move into interdisciplinary

work from any of the sciences, from any num-

ber of humanities disciplines, from an effort

to make sense of a compelling personal expe-

rience that seems to require analysis from

multiple disciplinary perspectives, or simply

from a passionate concern about a problem

that involves both the sciences and the reli-

gions. This means that the science-religion

dialogue has a staggeringly rich array of in-

teresting and curious people from many back-

grounds. That can make dialogue extremely

frustrating at times because such different

people understand issues differently, judge the

feasibility of research approaches in diverse

ways, and make widely varying assumptions

about what is plausible. By the same token.
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the diversity of vocational background makes

coffee breaks and dinner conversations at sci-

ence-and-religion events some of the most

fascinating you'll find anywhere.

Ambiguity of activity

Occasional ignorance and arrogance:

The description of diversity entails a number

of difficulties within the science-religion dia-

logue. To begin with, participants are some-

times simultaneously ignorant and arrogant.

I vividly remember an astonishing conversa-

tion with a well-known physicist whose ig-

norance of theological and philosophical mat-

ters was painfully obvious to humanists but

who both assumed that expertise in a science

automatically conferred authority in theology

and philosophy and also evidently saw no rea-

son to examine whether this assumption was

justified. Interestingly, humanists these days

tend to be more deferential toward scientists,

perhaps because of the cultural hegemony en-

joyed by science. It was not always so, how-

ever, and history books are rife with parallel

examples of arrogance on the part of theolo-

gians and philosophers. This unfortunate con-

junction of ignorance and arrogance is not

found among the most experienced people

involved in science-religion dialogue these

days. Where it exists, it appears to be an un-

derstandable side-effect of extending habits

of a home discipline into a new field and com-

plicated by a lack of respect for disciplines

less well understood than one's own. All

would do well to avoid this difficulty.

Variation in skill levels: Another ambi-

guity in the science-religion dialogue is re-

lated to the first: those involved vary in both

skill set and skill level. In most disciplines

there is heavy social resistance to low-skill

and low-quality work. In the science-and-re-

ligion field, by contrast, the situation is some-

times less demanding, creating the impression

that "anyone can do this stuff." Similarly, in

some areas and at some times, there are few

signs of progressiveness in research, enthusi-

asm is often supported uncritically, and the

dialogue environment is not highly competi-

tive, so the usual social demands for schol-

arly excellence are weakened.

Neglect of core literature: The stress laid

by many on a core science-religion literature

is intended to address these problems. The

"reinventing the wheel" syndrome is ever near

both in method and in many key areas of dia-

logue. From time to time articles and books

are published that exhibit an alarming neglect

of the core literature. Standards are high among

the most experienced science-and-religion

scholars and improving elsewhere, even as the

number of people involved increases rapidly.

Knowledge of the core literature is crucial for

maintaining solid standards and establishing a

basis for discussion among diverse scholars.

Pervasive characteristics of activity

One-sided treatment of religions and

sciences: Certain characteristics of the main-

stream science-religion dialogue are perva-

sive. Most obviously. Western Christian in-

terests have driven the dialogue for the most

part. Religions other than Christianity and

cultures beyond the West, however, have ev-

ery bit as much to gain and lose at the inter-

face with the sciences. This blind spot has

been overcome in some areas better then oth-

ers: ecology, cognitive science, and con-

sciousness studies are the areas in which

cross-cultural perspectives are most even-

handed. Note that certain sciences also tend

to be marginalized in the religion-science dia-

logue. Zoology and Veterinary Medicine are

perhaps the most prominent among the ne-

glected sciences, such is our casualness about

nonhuman animals.

Too much method and yet not enough:

The core religion-and-science literature pays

a lot of attention to questions of method, some-

times to the point of obsession and sometimes

to the neglect of content issues. Meanwhile,

popular science-religion literature takes stands

on method questions as if there were no ex-

tant debate over methodology (see recent

books by Stephen Jay Gould and Edward O.

Wilson, for example) and much actual reseaich

neglects methodological questions altogether.

This pervasive feature of the science-religion

area makes for a rather odd situation, with too

much methodological discussion in some re-

spects and not enough in others.

10 The Journal ofFaith and Science Exchange, 2000



Fundamental importance of research

questions: Another pervasive characteristic

is thoroughly positive: ahnost all of the ex-

amples given above are cutting-edge questions

of extreme importance to human self-under-

standing, to social policy and ethics, or to both

at once. Science and religion are making si-

multaneous contributions to vital issues.

Moving forward

A scientist speaks out

Not so long ago, Lawrence M. Krauss,

chairman of the physics department at Case

Western Reserve University, wrote an opinion

column for the back page of the Chronicle of

Higlier Education. Krauss argued that the re-

cent enthusiasm for religion-and-science teach-

ing and research attempts to bring the scien-

tific and the spiritual aspects of human experi-

ence together, and that

this attempt is misbegot-

ten, its "results" intellec-

tually vacuous. Reli-

gion and science have

distinct domains; they

should be respected for

what they are while on

their home turf, and in-

cursions of one into the

other should be resisted ^

because they are essentially different and

unmixable kinds of activities. He says:

Science deals with ideas that are

falsifiable. Religion deals with matters

of faith. It is of vital importance for

both fields tliat they stick to their

separate turfs. In principle, they have

virtually nothing in common. When-
ever organized religion has attempted to

dictate scientific ideas, from Copernicus

and Galileo to Darwin, it has risked

being proved wrong, and thus has

diminished its intellectual standing.'

I have sympathy with this viewpoint when

the question of relations between science and

religion is posed in the abstract. The scien-

tific and religious "attitudes", for want of a

better word, do indeed seem to be different

from one another to the point of being deci-

sively distinguishable. Yet generalizations can

mislead, particularly when they are so much

neater than the reality they intend to describe.

And Krauss's abstract statement of what

counts as meaningful relations between sci-

ence and religion is much too neat. Any

amount of attention to the relevant details

—

even the cursory survey of research above

—

would suggest that Krauss has neglected to test

his generalization against the relevant data.

Now, Krauss is a fine scientist and, in re-

cent years, a hot-selling popular science writer

and an interesting commentator on public

policy matters bearing on science. But if you

are going to go beyond social policy commen-

tary, as Krauss did in this article, and attempt

to resolve a complex methodological ques-

tion without any trace of a reference to the

existing literature on the subject, there is a

good chance that you will slip up, no matter

how intelligent and perceptive you might be.

Western Christian interests have driven

the dialogue for the most part. Religions

other than Christianity and cultures be-

yond the West, however, have every bit as

much to gain and lose at the interface

with the sciences.

And slip up Professor Krauss did. In spite of

my sympathy for his view of meaningful re-

lationships between religion and science in

the abstract—the literature calls its variants

the "two-worlds", "two-languages", "separa-

tion" or "independence" models—the sheer

volume of productive and intelligible schol-

arly activity in the science-religion area con-

vinces me that Krauss's abstraction holds

good only in special circumstances. The in-

dependence-of-domains thesis applies in some

aspects of the relations between religion and

science but by no means in every aspect.

This may be an example of what I earlier

called the "reinventing the wheel" syndrome,

with Krauss trying to make an interesting

point without the benefit of thorough knowl-

edge of the intricate debate surrounding the

issue he wants to address. Fine; important

pronouncements of respected scientists in the
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current era deserve the public's attention, at

least to some extent. But Krauss's insight and

the error of careless generalization associated

with it are seen rather often— in recent years

perhaps most notably in Stephen Jay Gould's

Rocks ofAges, a strident defense of the inde-

pendence thesis. This is a rather worrying

trend and leads me to the first of three theses

that I wish to advance as guides for moving

into the coming years of schohyly work at the

interface of religion and science.

Thesis I

Public understanding of religion-and-sci-

ence is vital, but it is consistently stymied in

this context by lack of understanding of in-

evitably subtle issues. A new approach is

needed. Since public debate will rarely

achieve much senshivity to scholarly refine-

ments, this new approach to understanding and

speaking about scholarly religion-and-science

work should be readily understandable and

should sidestep methodological debates.

Importance of public understanding:

The kinds of issues to which religion and sci-

ence make joint contributions are important

and often involve the public interest, particu-

larly when the issues have social policy di-

mensions. The public determines social atti-

tudes toward religion and toward science, and

also influences political decisions about re-

search funding and focus. Moreover, the spiri-

tual questions that puzzle most people,

whether members of formal religious groups

or not, are impacted by research at the inter-

face of religion and science. The science-re-

ligion dialogue needs to be responsible toward

the general public in an effort to create fair-

minded attitudes, to foster rational policy for-

mation, and to connect ordinary people up

with potentially helpful resources for their

own spiritual journeys.

New approach is needed: Old ap-

proaches to conveying the significance of the

religion-and-science dialogue for the general

public are not working. They tend to be sty-

mied by culture wars, such as the evolution-

versus-creationism conflict, the risky-technol-

ogy-versus-tried-and-tested-tradition conflict,

and the who-holds-the-cultural-prestige con-

flict, each of which drives people towards vain

attempts to insulate religion and science from

each other. Getting beyond the distortion

caused by these conflicts requires grasping

distinctions and concepts that are too difficuU

for the average person—and evidently even

many seasoned scholars—to understand with-

out significant education focused specifically

on the science-religion dialogue. A new ap-

proach to public understanding of science and

religion is indeed needed.

Sidestep method: One constraint on new

approaches to the public understanding of the

science-religion field is that proposals must

not be too complex for public debate in the

mainstream media. Methodological issues are

complex in just the wrong way for media dis-

cussion and public consumption. Focusing on

methodology produces points of view that are

too difficult to convey to the press, too diffi-

cult for the public to understand, or too ab-

stracted from the obvious ways in which sci-

ence and religion work together. Method

should be downplayed, and the search should

proceed for other ways to improve public un-

derstanding of science and religion.

Thesis II

hi the current era, almost all of the inter-

esting research questions must be approached

using resources from multiple disciplines.

Complexity of contemporary problems:

A basic fact determines the approach I recom-

mend. Contemporary problems, whether theo-

retical or practical, are too complex for indi-

vidual disciplines. U is complexity that drives

the need for multidisciplinary approaches in ec-

ology, biotechnology, cognitive science, philo-

sophical anthropology, and even in theology.

Inevitability of multidisciplinarity:

Multidisciplinarity, therefore, is inevitable. To

respond to this inevitability, new kinds of train-

ing are needed, and new ways of imagining

relationships among university departments.

Without a relevant response to this inevitabil-

ity, the problems will remain unresolved

through the neglect or failure to win consen-

sus vital for transfonnation of public policy.

Difficulty of multidisciplinarity: It is chal-

lenging to master even one discipline, let alone
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two. Colleges and universities need to begin

training people in multiple disciplines earlier in

life and with solid guidance. Genuinely diffi-

cult tasks often tempt one to take shortcuts, which

is why people say that multidisciplinary ap-

proaches drive down standards. But the time-

lessly definitive character of this maxim assumes

that training patterns stay as they are currently,

and that the true multidisciplinary intellectuals

Old approaches to conveying the signifi-

cance of the religion-and-science dialogue

tend to be stymied by culture wars, such as

the evolution-versus-creationism conflict,

the risky-technology-versus-tried-and-tested

tradition conflict, and the who-holds-the-

cultural-prestige conflict, each of which

drives people towards vain attempts to insu-

late religion and sciencefrom each other.

must always be essentially self-taught. I think

that multidisciplinary skills can be cultivated

through a suitably conceived educational process.

The past does not set the terms for the future in

every respect; imaginative pedagogy and public

communication can make a decisive difference.

Thesis III

The new approach to understanding and

speaking about scholarly work in the religion-

and-science field should adopt a problem-ori-

ented framework, stressing the need for inter-

disciplinary strategies for handling the com-

plexity of contemporary problems.

Problem-oriented approach: A problem-

oriented approach bypasses Krauss's legitimate

concerns. Everyone, Krauss included, I expect,

would admit that many problems require input

of various kinds from many disciplines and

social constituencies, including religion and

theology, on the one hand, and the sciences, on

the other. This approach also has the consider-

able virtue of making best sense of what is ac-

tually happening in religion-and-science schol-

arship. Of course, this approach is not limited

to religion-and-science but is an entire atti-

tude to real-life problem-solving that seeks

a closer relation between theory and prac-

tice.

Philosophical basis for problem-ori-

ented approach: This approach is useful

for simplifying and increasing effectiveness

of discourse in the public square and it is

descriptively more adequate to the actual

^ kinds of research being

conducted, but these

are far from the only

reasons to adopt it.

Biologically grounded

philosophical theories

of inquiry begin from

the adaptive fit be-

tween the conundrums

faced by animals and

their ability to solve

those problems effec-

tively. This is espe-

cially true of human

beings who are pre-

eminently problem-

solvers. The philosophical position com-

monly called pragmatism, so far from af-

firming crass utilitarianism, enshrines this

biological interpretation of human beings in

a unitary theory of inquiry (one world, one

way of knowing). The problem-solving con-

ception of relations between disciplines, in-

cluding religious reflection and the sciences,

can draw solid support from pragmatism.

Cash value of this approach: In fol-

lowing this approach, one learns to think of

science and religion not in terms of dialogue

between disciplinary centers, but in terms

of joint work on common projects with a

variety of disciplines called upon as needed.

The assumption that religion and science

should work together obviates the need to

make the case for cooperation; attention turns

away from fights ewer disciplinary privilege

and intellectual turf (with which Krauss and

Gould concern themselves), to the far more

important challenges, whether they be prac-

tical or theoretical in character, whether they

be matters of profound curiosity about the

world or threats to the vitality of the eco-

The Boston Theological Institute 13



sphere and the very survival of the human spe-

cies. To be sure, one can pick up methodologi-

cal debates as points of curiosity at some point

along the way, nuancing the views of Profes-

sors Krauss and Gould with insights from the

core religion-and-science literature, if so de-

sired. But these methodological questions need

not be settled before all manner of problems

can be tackled head-on, cooperatively and cre-

atively.

In short, this problem-oriented approach

to religion and science changes the way it is

discussed in the public square; it bypasses turf

conflicts that squander energy better spent on

dealing with urgent problems, it transfomis

the vision of how to educate children and re-

search students, and it stresses the relevance

of the intellectual life for practical affairs. And

it does all of this at a time when intellectuals

can no longer afford to stay in their ivory

tower of mono-disciplinary security.

Every power—including those powers

that derive from expertise in science and reli-

gion—must be bent to address the challenges

now bearing down. The past, present, and

future of the religion-and-science field are

pointed in a most promising way toward just

such a transformation in self-understanding.
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The Excellency of Theology:

A Critiqlie of Robert K. Merton's "Puritan Thesis," with

Reference to the Works of Robert Boyle

Elizabeth Patton
New Hall

The Universiry ofCambridge

Robert K. Merton's "Puritan Thesis" asserts a direct correlation between Puritan theo-

logical beliefs and participation in natural philosophy (what today would be known as sci-

ence). This essay corrects the misleading assumptions and conclusions brought about by

Merton's argument, by using the writings ofRobert Boyle. Boyle, whom Merton designated a

"Puritan scientist," wrote extensively on the connection between natural philosophy and the-

ology; and his writings demonstrate that the relationship between the two wasfar more com-

plex than the simplicity of Merton's thesis suggests.

The nearly contempcManeous occurrence

in European history of the Protestant Refor-

mation and the "Scientific Revokition" has led

many historians to attempt to link the trans-

formations of religion and science together.

For example, some have argued that Protes-

tant theology promoted or made more attrac-

tive the empirical and experimental philoso-

phy that attained dominance in the seventeenth

century. One of the more long lasting, and

perhaps one of the more misleading, of these

theories about Protestantism and Science is the

so-called "Puritan Thesis" of twentieth-cen-

tury American sociologist Robert K. Meilon.

In the essay, "Puritanism, Pietism and Sci-

ence," Merton asserts that Puritans were at-

tracted to and pursued science to a greater de-

gree than their contemporaries, because of the

tenets of their specific theology. Merton states:

|T|he Puritan ethic, as an ideal typical

expression of the value-attitudes basic

to ascetic Protestantism generally, so

canalized the interests of seventeenth

century Englishmen as to constitute one

important clement in the enhanced
cultivation of science.

Merton goes even further with the argument:

The deep-rooted religious interests of

the day demanded in llicir forceful

implications the systematic, rational.

and empirical study of Nature for the

glorification of God in His works and

lor the control of the corrupt world.'

Merton's thesis, accurate or not, has had a very

long reach. Many people still have a vague

idea that the strict, highly industrious and se-

rious tone that supposedly characterized Pu-

ritan life led many of them to become com-

mitted practitioners of natural philosophy.-

Besides propagating an oversimplified

and, in many ways, inaccurate conception of

the Puritans and their beliefs, Merton's use of

the views of various seventeenth-century natu-

ral philosophers as evidence for his thesis has

led to the incorrect categorization of many of

these individuals as definitively Puritan. One

such figure to whom Merton repeatedly re-

fers to in this context is Robert Boyle. In this

essay, I address two of the major difficulties

with Merton's thesis, by using the example

of Robert Boyle and his writings on the rela-

tionship between natural philosophy and the-

ology. Firstly, I demonstrate, by a succinct

examination of what a Puritan is, that the defi-

nition of Puritan used by Merton in the essay

is misleadingly over-generalized and incon-

sistent. This inconsistency means that

Merton's thesis is unable to provide an accu-

rate insight into the complexity of views on
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theology and natural philosophy held by fig-

ures like Robert Boyle. Secondly, I will ap-

ply the four tenets of "Puritanism" that Merton

identifies as being correlated to natural phi-

losophy to two of Robert Boyle's works on

the relationship between theology and natu-

ral philosophy. Applying Merton 's markers

of Puritanism to a close reading of Boyle in-

dicates that, far from articulating views on the

relationship between natural philosophy and

theology that indicate a strong Puritan pref-

erence, Boyle instead drew a boundary be-

tween natural philosophy and theology that

was expressly non-sectarian and general.

Boyle's theology and his relation of it to natu-

ral philosophy was not demanded or gener-

ated by the project of natural philosophy nor

of "'prevailing social values" as Merton would

like to argue.' Rather, as Boyle himself said:

I am not a Chi-istian because it is the

Religion of my Countrey and my
Friends.... I admit no mans opinions in

the whole lump, and have not scrupled,

on occasion, to own dissents from the

generality of learned men, whether

Philosophers or Divines: And when I

choose to travel in the beaten Road, 'tis

not because I find 'lis the Road, but

because I judge 'tis the Way.^

The complicated views of individuals like

Boyle regarding natural philosophy and sci-

ence do not fit into the neat matrix of "Puri-

tan" or "Anglican," and a picture of seven-

teenth-century science and religion contingent

on such categories fails to reveal the complex-

ity of the English historical situation. Merlon's

failure to examine in detail the thoughts of the

individuals he was anxious to classify as Puri-

tans means that, in nearly all cases, he used

such a blunt instrument of description that he

missed the rich complexity of the reality in

which men like Boyle operated. In letting

Boyle speak for himself, the competing ten-

sions that many natural philosophers experi-

enced, caused by both religious conservatives

and philosphic liberals, emerge with a clarity

and immediacy that Merton's use of statistical

categories fails to capture, (hi this essay, I have

always used the seventeenth-century terms

"natural philosophy" and "natural philoso-

pher," as the terms "science" and "scientist"

are modern and, therefore, as applied to the

seventeenth century, anachronistic.) In addi-

tion to the two stated goals, my very approach

in this essay, then, serves as an indirect meth-

odological critique of Merton's dependence on

statistical calculations of such categories as

educational background and Royal Society

membership to support his thesis of a causal

link between Puritanism, Pietism and science.

As the case of Robert Boyle shows, fortunately

or unfortunately, historical figures often defy

strict categorization, a fact that makes the suc-

cessful application of the sociological tool of

statistics quite difficult to achieve.

Defining the Puritans

The Puritans constituted an important

force in seventeenth-century England. His-

torian John Spurr describes the time:

England's stormy seventeenth century

was the puritan century, the era of the

"puritan revolution" when civil war and

revolution ushered in government by

the saints, and Protestant nonconfomi-

isls emerged as an undeniable and

ineradicable social and political force.^

But just who were these people called Puri-

tans, who wielded such influence in England?

I will not attempt to provide an all-encom-

passing definiti(Mi of the Puritans here, as it is

a project far beyond the scope of this essay;

but a brief overview is important to correct-

ing some of the problems of Merton's argu-

ment.

The label of "Puritan" has a long and var-

ied history. From its earliest usage, in the lat-

ter part of the sixteenth century, as a mocking

insult suggesting self-righteousness and hy-

pocrisy, to its later anti-monarchical political

implications in the seventeenth, "Puritan" as

a temi has carried with it numerous and dif-

ferent stereotypes.^ These stereotypes also

extended to actions or attitudes that allegedly

sprang from Puritan beliefs. Various histori-

ans have sought to define Puritans in a way

that goes beyond these kinds of broad gener-

alization, focusing on the Puritan's spiritual

self-identity, rather than on what they did.

David Sceats describes the Puritans this way:
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...those commitled to pushing to its

logical conclusion the programme of

reform in the English Church initiated

in the time of King Edward VI, but

interrupted by Queen Mary's reign of

terror.^

Puritans were in favor of thorough and real

reform, but for the most part mainstream Pu-

ritans did not advocate separating from the

Church of England. Their concern was the

reform of the English church from within, and

most Puritans abhorred the label of "Separat-

ist." Their commitment to refomi was in some

cases radical, but not to the degree that it

wished to subvert the entire structure of the

Anglican Church. As historian Patrick

Collinson describes, Puritans could be distin-

guished from their English Protestants neigh-

bors by "everything that separated real from

merely formal Protestants."**

Most of the historical literature on Puri-

tans focuses, as John Spurr notes, on what

Puritans did, whether that was lobbying for

the reform of the

Elizabethan church in

the early seventeenth

century, leading a po-

litical reform in the

course of the Civil

War and Interregnum,

or sustaining their

community in the

years of persecution

during the Anglican

reaction after the restoration of the monarchy.

This tendency to define Puritans based on their

response to their circumstances has meant that

it often appears impossible to define just what

a Puritan is, since their description is seem-

ingly contingent on their environment at a

particular historical moment. Yet Puritans

throughout the seventeenth century did have

a common spiritual heritage, which, although

it underwent change, still kept as its main aim

the pursuit of individual salvation as well that

of the English Church at large. Both a strong

strain of rational analysis and the experience

of the heiul characterized Puritan spirituality

—Puritans sought to find in themselves the

marks of grace as evidence of their election.

Such marks could only be recognized through

the work of grace upon the heart, but the un-

derstanding of the work of grace could only

come through reasoned meditation. Ascer-

taining these marks of grace was central to

puritan theology, for it linked directly with

the doctrine of Election, the idea that some

were predestined for salvation, while others

were damned. Only God truly knew who was

assured and who was not, but individuals

could gain assurance by finding the signs of

grace in their own lives. Thus, "the hope and

desire for (election], the awareness of it, and

the assurance of it, were fundamental to the

Puritan religion."" For this reason, much of

puritan literature, sermons and otherwise, is

preoccupied not only with impressing upon

the audience the importance of receiving

grace, but also with the intricate analysis of

such heartfelt experiences; for the Puritans

were in no way pure spiritualists, and faith

without reason was no faith at all. What links

Boyle argued that natural philosophy simply

cannot encompass the divine^ and to argue

for a theology and a God that can be totally

grasped through the application of reason to

the natural order is arrogantly to overreach

the limits ofhuman reason.

Puritans together across the seventeenth cen-

tury was this theology which combined rea-

son and empirical spiritual experience cen-

tered on the pursuit of individual salvation.

In his history of seventeenth-century English

Puritanism, Spurr writes:

We should remember that the goal of

English puritans was not literary

monuments, nor was it political power:

it was the kingdom of heaven....

[Wjhat they did, what they achieved,

was in their own eyes ultimately less

important than why they did it and who
they were: God's people.'"

In light of this description of the Puritans,

how do Merton's uses of the term compare?

Merton claims in a preface to his essay to be
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using the term Puritan to designate all Protes-

tant groups in seventeenth-century England,

a use he deemed acceptable, because he be-

lieved that all such groups shared a core set

of religious and ethical convictions (a dubi-

ous proposition at best). Such a generaliza-

tion is far outside the historian's ordinary use

of Puritan, for which Merton excuses himself,

saying that his interest was "social rather than

ecclesiastical." " Yet within his essay, Merton

definitely uses "Puritan"

to designate a much nar-

rower band of English

Protestants, particularly

with regard to the mem-
bership of the Royal So-

ciety, a scientific society

officially founded after

the restoration of the monarchy in the i660s.

His equation of the terms Protestant and Pu-

ritan has been shown to be a great oversim-

plification, as has his argument that the ma-

jority of members of the Royal Society had

Puritan affiliation.'- The reality of post-Res-

toration English religion, characterized as it

was by the Anglicans and numerous "dissent-

ers"—hidependents, Presbyterians, Quakers,

with those who might be called Puritans

spread across the spectrum of these sects

—

means that many of the individuals Merton

wants to single out as Puritans, such as Rob-

ert Boyle, do not fall into any neatly defin-

able sectarian or theological category.'^ Nor

can all of these different Protestants be easily

classified as "pro-" or "anti-science" in a

simple sense. All of the members of the Royal

Society shared an interest in science, but how

they worked out that interest in relation to

religious convictions or lack thereof was dif-

ferent for each individual.

So, in some sense, Merton's use of "Puri-

tan" is shorthand for Protestimt, and even more

than that, it is shorthand for a set of social

values that he saw operating in seventeenth-

century England. Merton noted four major

tenets of "Puritanism" that directly linked

natural philosphy and theology: (a) the pres-

ence of an immutable law which must be dis-

covered and obeyed in both the order of na-

ture and in that of theology, (b) the relation-

ship between empiricism and rationalism, (c)

the theological requirement for industry so

aptly filled by natural philosophy, and (d) the

utility of both pursuits.'^ Do these four tenets

match up with the ideas of the natural phi-

losophers that Merton is discussing?

In the following sections, I apply in turn

each of Merton's four "Puritan" tenets to two

works by Robert Boyle that deal specifically

In Boyle'sframeworky God's revelation to

the individual, not immutable divine law,

is paramountfor both natural philosophy

and theology.

with the relationship of natural philosophy and

theology: The Excellency of'Theology, Com-

pared with Natural Philosophy (1674), and

"The Cliristian Virtuoso" ( 1690). The fonner

was written as an extended letter to a "friend"

who, having been lead astray by the fleeting

glories of natural philosophy, had failed to

give theology its proper place of primacy in

the pursuit of knowledge. The latter was writ-

ten by Boyle with the intention of demonstrat-

ing that natural philosophy and theology were

not incompatible, and that there was no in-

consistency between being a "virtuoso" of

natural philosophy and a Christian.

Boyle was born in 1 626 and died in 1 69 1

.

He is perhaps best known for the law that bears

his name, relating the pressure and volume of

gases. He lived through the English Civil War

and the Restoration of the monarchy, with all

the concomitant religious transformations.

Although Merton labels him a "moderate Pu-

ritan," it is difficult to ascertain what this

would mean or where Boyle fits in among the

many Protestant sects of the time. He did, as

historian of science Reijer Hooykaas notes,

have several influential non-conformist

friends, such as Thomas Syndenham—a phy-

sician with connections to Oliver Cromwell

—

and John Eliot, who would later become a mis-

sionary to North American Indians. He also

did write, during his teens, a narrative of his
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conversion, a type of biographical writing

common among more stringent Protestant

sects such as the Puritans. Yet, Uke many in

the post-Restoration era, in which the Resto-

ration church settlement left many so-called

non-conformists both inside and outside the

Anglican church, spread among various

groups, Boyle does not fit any one sectarian

category easily.'"^ Boyle was, Merton states,

"one of the scientists who attempted explicitly

to link the place of science in social life with

other cultural values." '^ Boyle did not see him-

self mainly as a natural philosopher, but as an

individual who pursued natural philosophy as

part of a larger quest after whatever knowl-

edge of the divine was graspable by human

reason. While some of his writings were, as

Mellon terms them, "apologia|s] for science"

to religion, in many of his works Boyle was

equally—if not more—concerned with main-

taining the distinct superiority of theology to

natural philosophy.'^ He was not only one of

the foremost natural philosophers of his day,

but also, Hooykaas notes, "takes his place

among the eminent apologists of Christian re-

ligion." "* In these two essays, especially in

The Excellency of Theology, Compared with

Natural Philosophy (hereafter referred to as

The Excellency of Theology) Boyle did make

a case for the connection between natural phi-

losophy and theology, but is was not made to

legitimate natural philosophy to the theologi-

cal community, as Merton's thesis argues. In

the following sections of the essay, I will show

that Boyle's aim in making the connection be-

tween theology and natural philosophy was to

re-establish the primacy of theology, to which

natural philosophy was a subordinate, if im-

portant, pursuit.

God's immutable law: the com-
mon foundation of Boyle's theol-

ogy and natural philosophy?
One prominent connection between "Pu-

ritanism" and natural philosophy made by

Merton is that both entail belief in an "immu-

table law." In religion, Merton states, Puri-

tan theology asserted the immutable law of

predestination, under which the fate of an

individual's soul was predetermined and set

by God. In science, this immutable law was

that of the divine order of nature, which could

be discovered through experimental philoso-

phy, but not altered or manipulated. Both

natural philosophy and theology were, in a

way, detenuinistic; and through the devoted

study of natural philosophy, one could con-

tinually acknowledge the divine law which

had created the order of the natural world.
'''

This link of immutable law is the baseline for

Merton's "Puritan" science. Protestants, be-

cause of their theology of the absolute law of

predestination, were required to engage indus-

triously in the world, interpreting their spiri-

tual experiences both rationally and empiri-

cally. Through the continuous evaluating of

spiritual experience by reason, individuals

could hope to determine whether they bore

the marks of God's grace, a sign of their indi-

vidual salvation. The study of the order of

nature and of the immutable laws underlying

it was an ideal arena for this interaction be-

tween industry and empiricism. Merton is

correct to draw attention to the link between

the immutable divine law of nature's order and

the interests of Protestants in pursuing its

study. Robert Boyle echoed the position

Merton has described when he writes in The

Excellency of Theology:

But as the two great Books, of Nature

and of Scripture, have the same Author;

so the study of the latter docs not at all

hinder the study of the former.

The study of natural philosophy can even lead

the mind "directly to the acknowledgment and

adoration of the most intelligent powerful and

benign author of things," Boyle stated in "The

Christian Virtuoso."'"

Yet, while the immutable law of God's

natural order is a pan of Boyle's understand-

ing of the relationship between theology and

natural philosophy, it is not the cornerstone.

Boyle did accept natural philosophy as able

to discern substantial knowledge about God

through the rational study of nature; yet such

a religion was, for him, insufficient and, in

the end, unsatisfying. In The Excellency of

Theology, Boyle argued that natural philoso-

phy simply cannot encompass the divine, and
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to argue for a theology and a God that can be

totally grasped through the application of rea-

son to the natural order is arrogantly to over-

reach the limits of human reason:

So although bare Reason well iniprov'd

will suffice to make a man behold many
glorious Attributes in the Deity; Yet the

same Reason, when assisted by

Revelation, may enable a man to

discover far more excellencies in God,

and perceive them, that he contem-

plated before, far greater and more

distinctly.-'

Merton's statement that natural philosophy

and theology were linked for "Puritans" be-

cause both were founded on immutable di-

vine laws does not reveal the logic that un-

derlay Boyle's integration of the two. For

The twoforms of empiricism contributed

to two levels of the understanding of the

divine; spiritual empiricism the truths

about God^s own nature and willy natural

philosophical empiricism data about

God^s order of nature.

Boyle, natural philosophy and religion were

related on the basis of what each could offer

to the individual, not in Merton's sense of

the theological demand that each individual

take responsibility for personal salvation and,

thus, pursue the study God's creation, but

rather in the sense of the elevation of an

individual closer to knowledge of the divine

will. As Boyle wrote in Tlie Excellency of

Theology:

[The individual may] know something

of the Nature of God by the Light of

Reason, yet we must owe the knowl-

edge of His Will or Positive Laws to

His own Revelation.-'

And later in the text Boyle wrote:

[Through revelation, God shows] there

are Discoveries more valuable than

those which relate but to the Objects

that he has expos'd to all men's Eyes.-^

Individuals can and should study nature to

discover which attributes of God are con-

tained therein, but such a contemplation of

nature is incomplete without the addition of

God's revelation, as may be found through

the scriptures and the study of theology. In

Boyle's framework, God's revelation to the

individual, not immutable divine law, is

paramount for both natural philosophy and

theology.

Rationalism and empiricism in

Protestant theology and science:

identical or parallel concepts?
In Merton's argument, science and theol-

ogy are linked not only by the two forms of

divine immutable law, but also because both

are founded on a combination of rationalism

: and empiricism. For

Merton, these ideas also

connect science and the-

ology thiough the ideas of

the Protestant work ethic

and of utility, tenets of

"Puritanism" that I exam-

ine below in two sections

of this essay. Theologi-

ically,
Puritanism did have

both rational and empiri-

cal strains. Puritans, al-

though undoubtedly intluenced by earlier

scholastic theology, liked to described their

theology as "practical affectionate divinity"

which was, "a theology that engaged with

—

indeed arose from—experience, context and

situation, seeing itself as the handmaid of

godliness." '^ Spiritual experience required

rational analysis to be understood, but reason

without empirical experience permitted only

a superficial understanding.

Merton is correct in saying that there was

a link between empiricism in natural philoso-

phy and in spiritual experience. Both placed

strong emphasis on the individual's gaining

insight through direct personal experience.

Spiritually, one could truly know God only

through a direct experience in which God
touched the heart. Philosophically, true

knowledge was gained by actually observing

and measuring the data oneself. Yet beyond
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this shared emphasis on the real presence of

the individual, the theological and philosophi-

cal concepts of empiricism were rather dif-

ferent. Boyle's emphasis on revelation dem-

onstrated the key distinction between the two:

Reason cannot discover Truths [about

God] but when Revelation once

sufficiently propos'd tiicm to Her, she

can readily embrace and highly value

diverse of them.-''

Revelation could, in the form of spiritual ex-

perience, provide the material of Divine

Truths, which could be shaped by reason,

whereas empirical natural philosophical ex-

perience could provide observations and data

by which reason could construct hypotheses

about the natural world. The two fonns of

empiricism thus contributed to two levels of

the understanding of the divine; spiritual em-

piricism the truths about God's own nature

and will, natural philosophical empiricism

data about God's order of nature. Philosophi-

cal empiricism was insufficient, as God could

not be seen only with a "Philosophical eye";

and Boyle argued that, as a result, far better

conceptions ofGod had been "penned by fish-

ennen and early Christians" (who placed a

greater premium on spiritual empiricism) than

by most Greek, Roman, and Chinese philoso-

phers.^'' Rather than being a double applica-

tion of an identical concept, as Merton argues,

in Boyle's The E.xcclleiicy of Theology, the

meaning of the link between rationalism and

empiricism takes two distinct but parallel

paths, in religion and natural philosophy re-

spectively. Rationalism and empiricism did

link natural philosophy with theology in

Boyle's eyes; but again, the theological ver-

sion of the relationship, emphasizing the cen-

trality of the empirical experience of the re-

ception of revelation, was the superior one.

A shelter from sin: natural philosophy

and the "Protestant work ethic"

"The combination of rationalism and em-

piricism which is so pronounced in the Puri-

tan ethic forms the essence of the spirit of

modern science," Merton states, and this link

between science and theology is also evident

in the related theme of the "Puritan work

ethic." The rigorous application of reason to

empirical experience would ensure that indi-

viduals did not fall prey to the temptation of

sin. The demand of Puritanism for "system-

atic, methodic labour," and "constant dili-

gence in one's calling" matches perfectly to

experimental natural philosophy, with its re-

quirement to study all aspects of nature em-

pirically, Merton claims. The eschewing of

idleness by Puritans as a means of avoiding

sinful temptations again is a natural fit with

the demands of experimental philosophy.

Rather than being tempted by vice, one can

occupy oneself with experiments.-^ The Ex-

cellency of Theology does have some refer-

ences to these advantages of natural philoso-

phy. Boyle noted that God gave human be-

ings reason, "which permits the study of

Natural Philosophy by its exercise," and in

doing so, they may come to a greater knowl-

edge of God's attributes.-** Again, though,

Boyle deemed natural philosophy insufficient

both as a means of obtaining knowledge of

God and as a motivator for worthwhile in-

dustry and guard against temptation. For in

Boyle's eyes, the contemplation of theologi-

cal truths increased the piety and virtue of

the contemplator. He wrote:

ISludics of Divine truths] not onely

Restrain One undue Passion, but

Advance all vertucs, and free us from

all Servile Fears of the Deity: and tend

to give us a strong and well-grounded

Hope in Him.-''

For Boyle, natural philosophy was not the

primary source of valuable occupation, but

it did elucidate a method that, if applied to

theology, could render it even more valu-

able. "Nor do I doubt, but that a much

greater progress might be made in the Dis-

covery of Subjects where, though we can

never know all. we may still know farther,"

Boyle stated, when speaking of theology.

Rigorous analysis was far more produc-

tively applied to theology than to natural

philosophy:

I
If

I
Speculative Geniuses would pro-

posed to themselves particular Doubts
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and Enquiries about particular Attributes,

and frame and examine Hypotheses,

establish Theorems, draw Corollaries;

and (in short) apply to this study the

same sagacity, assiduity and attention of

mind which they often employ about

inquiries of a very much inferior nature

I
a far more comprehensive knowledge of

God could be achieved |.-"

The focus of one's industry should be ratio-

nal analysis of God's revelation, to which

natural philosophy might contribute some in-

sight into God's natural order or a method of

analysis. For Boyle, theology remained as the

dominant partner in relationship to natural

philosophy.

The usefulness of theology

compared to natural philosophy
Experimental philosophy was a means of

earnest activity, but activity that was of ser-

vice to the world. This melded, according to

Merton, with the "Puritan" bias against the

withdrawal of monastic life and their spiritual

goal of "the good of many." In short, Merton

argues, "science embodies two highly prized

values: utilitarianism and empiricism." ^'

Boyle did see natural philosophy as useful,

but its primary utility was in pointing indi-

viduals towards a greater acknowledgment

of God's glory. This argument is especially

Boyle was concerned with those who

professed belief in the veracity of the scrip-

tures butfor whom a natural philosophy

without divine revelation had come to

assume a place ofprimacy in explaining

the world.

clear in "The Christian Virtuoso," where he

stated:

And indeed, the experimental philoso-

phy giving us a more clear discovery,

than strangers to it, of the divine

excellencies displayed in the fabrick and

conduct of the universe. ..very much
indisposeth the mind, to ascribe such

admirable effects to so incompetent and

pitiful a cause as blind chance, or the

tumultuous justlings of atomical

portions of senseless matter; and leads it

directly to the acknowledgment and

adoration of a most intelligent, powerful

and benign author of things....^'

Merton rightly notes that the need for indus-

trious occupation that would enable the indi-

vidual to glorify God is one link between the

utility of natural philosophy and religion; yet

what is striking in the Boyle texts is his rela-

tive weighting of theology over natural phi-

losophy. In The Excellency of Theology,

Boyle wrote of using a "balance" to "show

that [natural philosophy's] Excellencies,

though solid and weighty are less so than the

prepondering ones of theology."^' Theology

not only drew one more closely into an un-

derstanding of the divine, but also had ends

and goals that were ultimately far more use-

ful than those of natural philosophy.

The Benefits which men may receive

from the Divine, surpass those which

they receive from the Naturalist, both in

the Nobleness of the Advantages and in

the Duration of them, [for] the boasted

use of Natural philosophy, by its

advancing Trades and Physick, will still

be to serve the Body; which is but the

Lodging and Instrument of the Soul.^''

Theology, thus, could always claim to be the

supremely utilitarian object of study, for it

M alone dealt with the true

i nature and state of the

soul. Natural philoso-

phy, in Boyle's mind,

was indissoluably linked

to theology, as it gave

the individual a greater

understanding of God's

attributes; but it was

never sufficient unto it-

I : self to provide full theo-

i logical understanding.

What of Merton 's claim that "Puritans"

were particularly concerned with "the good

of many" and were, thus, united with Francis

Bacon. Bacon, according to Merton, believed

in the power of science to improve the "ma-

terial condition of man," which, "apart from

its purely mundane value," was "a good in

the light of the Evangelical Doctrine of Sal-

vation by Jesus Christ."" Boyle had his sus-
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picions about the benefits that could be gen-

erally derived from natural philosophy.

Whereas the study of theology benefited all

individuals equally, natural philosophy was

less egalitarian. Many improvements that re-

sulted from the work of natural philosophy

"prejudiced one sort of Men as much as they

Advantage another." ^'' Natural philosophy

had its own particular uses, but theology was

the source of universal improvement and,

thus, had superior value.

Just as the skill of a jeweller is

preferable than that of a mason because

of the nobleness of the object [where

we know upon tradition the value of

jewels over common stones], so a more

dim and imperfect knowledge of God,

and the Mysteries of Religion, may be

more desirable, and upon that account

more delightful, than a clearer knowl-

edge of those Inferior Truths that

Physicks are wont to teach."

Boyle believed that natural philosophy gained

its true utility only when inspiring the indi-

vidual toward the study of theology, a pursuit

that would always generate truths far supe-

rior to those discovered through natural phi-

losophy.

Boyle's project: re-establishing

the priority of theology
If, as Merton's thesis argues, the seven-

teenth century was the age of "Puritan sci-

ence," why did Boyle bother to write such

lengthy expositions of the relationship be-

tween theology and natural philosophy? One

would suppose that the natural philosophic

community, if dominated by "Puritans,"

would be in full agreement with his arguments

for the supremacy of revealed theology, thus

rendering his project superfluous. Boyle's

essays depict a picture of the natural philo-

sophic community that differs from Merton's

thesis. In his preface to The Excellency of

Theology, Boyle lamented:

The undervaluation of the study of

things sacred is not his [a friend's] fault

alone, but is grown so rife among many
(otherwise ingenious) Persons,

especially Studiers of Physicks, that I

wish the ensuing Discourse were much
less seasonable than I fear it is.^**

Directly in contrast to Merton's argument that

natural philosophers were chiefly concerned

with making natural philosophy acceptable to

a dominant theology, Boyle stated that it was

students of "Physicks," in particular, who were

prone to demoting theology below natural phi-

losophy. Natural philosophers had fallen prey

to undervaluing theology, because of

...a certain secret Pride, grounded upon
a Conceit, that the Attainments of

Natural Philosophers are so noble a

kind and argue so iransccndent an

Excellency of Parts in the Attaincr, that

he may justly undervalue all other

Learning, without excepting Theology

itself.'"

^

But notable in Boyle's comments is his stress

on the undervaluation of theology. Boyle was

not writing to atheists, agnostics, or skeptics,

for if he were, Boyle stated that his argument

would have been different, focusing much

more on scriptural proofs. Boyle was con-

cerned with those who professed belief in the

veracity of the scriptures but for whom a natu-

ral philosophy without divine revelation had

come to assume a place of primacy in explain-

ing the world. Theology was being subsumed

into natural philosophy, rather than being

maintained as superior. He was, thus, not

seeking to demonstrate the religious value of

science to an atheistic community, but rather

to combat what he saw as an insufficient natu-

ral theology, and to reconfigure the relation-

ship between natural philosophy and theology.

Boyle's specific focus, as evidenced by his

repeated references to "your friend Descartes"

in addressing the intended recipient of The

Excellency of Theology, was on those follow-

ers of Descartes who were described as de-

ists. Deism in Boyle's time, as Hooykaas

notes, is "customarily defined as the doctrine

that God gave the world its laws and left it to

its fate," although there were many deists who

did "acknowledge God's constant concern for

creation."^" Perhaps a better definition of de-

ists would be the following: those who ne-

glect "revealed religion [and] argue that the

natural light (i.e., that of reason) is sufficient

to arrive at pure religion."^' Natural philoso-

phers who subscribed to this view believed

they could arrive at all sufficient knowledge
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of God through reason and study of the natu-

ral world. God's revelation outside of that of

the natural order, thus, had little importance.

Descartes was often taken as a model in this

strain of thought, with his rational arguments

for the existence of God, which could be ar-

rived at by human reason alone. Natural phi-

losophy, for Descartes' followers, assumed a

place of primacy among other types of learn-

ing, not because naturalists were atheists or

skeptics, but because their view of religion

put such a premium on natural theology, or

on that which could be discovered by a com-

bination of rational and empirical study of

nature. Boyle sought to reassert the impor-

tance of the rational and empirical study of

theology. Spiritual experience and revelation

were two key elements of theology that could

not be grasped through the study of nature.

In these two essays, Boyle strove to prove that

reason alone was insufficient. In The Excel-

lency of Theology, Boyle constructed a brief

dialogue between himself and his imagined

audience of deists. He argued that the im-

mortal nature of the soul could be ascertained

only with assurance through God's revelation.

"Yet didn't Descartes demonstrate the immor-

tality of the soul by reason only?" Boyle's

imagined audience asks. No, Boyle would

answer, for all the Cartesian proof offers is a

rational demonstration that the soul is distinct

from the body, not that it continues on after

the destruction of the body. For Boyle, such

a proof is an example of the failure of natural

philosophy to match the elevation offered by

theology and divine revelation. The Carte-

sian proof, he wrote, is good for "Atheists,

Epicureans and other men. Naturalists who

will not allow God to have anything to do in

the case."^- For natural philosophers who

profess to be Christians, it was insufficient,

and presented a flawed relation between natu-

ral philosophy and theology.

At the heart of Boyle's arguments was his

desire to maintain the proper connection be-

tween the two, in the face of the dangerous

conflation of theology with natural philosophy

offered by the deists. The natural theology

expounded by the deists marginalized theol-

ogy into the mere partner of philosophy. What

Boyle was arguing against, in one sense, was

the secularization of natural philosophy sug-

gested by the deist conception of the relation

between natural philosophy and theology, with

its devaluing of revelation. One of Boyle's

chief concerns was to define "the natural phi-

losopher" in such a way that interest in theol-

ogy was not only a pemiissible, but an inte-

gral part. "Men can be philosophers who also

study Divine Learning," Boyle stressed in The

Excellency of Theology; natural philosophers

should not be limited to the study of natural

philosophy.^' As Boyle argued:

[I am] no Lecturer or Professor of

Physicks, nor have ever engaged myself

by any Promise made to the Publick, to

confine myself, never to write of any

other subject. Nor is it Reasonable, that

what I did or may write, to gratifie

other mens Curiosity should deprive me
of mine Own Liberty, and Confine me
to One Subject.^

Boyle wished to restore the relationship be-

tween theology and natural philosophy to one

where theology was universally accepted as

the cornerstone discipline, so that natural phi-

losophers' interest in theology could only en-

hance their natural philosophic work.

In "The Christian Virtuoso" and in The

Excellency ofTheology, Boyle argued for natu-

ral philosophy and theology to be integrated;

but he did not advocate a relationship in which

theology became simply another basis for the

rational methods of natural philosophy, as de-

ists who argued that God could be found purely

through reason and the study of nature did. In

his "Puritan thesis," Merton correctly distin-

guishes several points of correlation between

natural philosophy and theology, but his con-

ception that men like Boyle were chiefly in-

terested in making natural philosophy accept-

able to their faith leads him to misunderstand

that governing belief in Boyle's case was the-

ology, rather than natural philosophy. Boyle

valued natural philosophy highly, but the de-

terminant element in the relation of natural

philosophy to theology was theology. Natural

philosophy and theology did share the idea of

an immutable law, but it was revelation, for

24 The Journal of Faith and Science Exchange^ 2000



Boyle, that set the phice of natural philosophy

in relation to theology. Empiricism and ratio-

nalism were needed in faith and philosophy,

but spiritual empirical experience and rational

analysis of revelation would bring assurance

of the most important Divine truths. Industry

and utility could be practiced in natural phi-

losophy, but through theology one's work was

elevated and the results made ultimately use-

ful. In all aspects, it was theology that deter-

mined the role of natural philosophy in Boyle's

understanding of the connection between the

two, a role which was always of secondary im-

portance relative to that of theology. Boyle's

arguments did not demonstrate a particular sec-

tarian agenda, nor an advocacy of the profes-

sion of natural philosophy to the religious com-

munity, despite what Merton's thesis would

suggest. His chief concern was to maintain a

meaningful position for theology in light of

the growing encroachment of a more secular-

ized natural philosophy. Instead of the work

of a "Puritan" natural philosopher, Boyle's

writings can be seen as an early contribution

to the long-lasting«and broader debate over the

propriety and nature of the relationship be-

tween theology and natural philosophy.
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Islamic Contributions to Modern Scientific Methods

Imad-ad'Dean Ahmad
Minaret ofFreedom Institute:
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The author suggests that the rise ofmodern science was not a revolutionary develop-

ment confined to modern Europe, hut an evolutionary process that began in the Islatnic

civilization. He reviews those elements of the Islamic religious outlook that appear to

have transformed science from the deductive methodology of the ancient Greeks to the

inductive approach of tnodernity. Finally, he suggests that the supposed inherent tension

betM'een religion and science is a consequence of the sudden exposure ofmedieval Euro-

pean culture to the "new" scientific paradigm that had evolved in the Muslim World.

The idea of a dialog between faith and

science is viewed somewhat differently in the

Islamic world than it is in the modern West.

For Islamic society, especially during the clas-

sical Islamic era about which I shall prima-

rily speak, the same word, ;'//??, was used for

both religious and scientific knowledge. In-

deed the pre-Islamic era was called the

jahiliyya, or "Age of Ignorance." In my book.

Signs in the Heavens: A Muslim Astronomer's

Perspective on Religion and Science, the main

theme is that the presumed tension between

religion and science is a modern Western phe-

nomenon, an anomaly in the history of the

world, definitely not part of Islamic thought.

I wish to address the Islamic contributions

to the modern methods of science. Note that

I will concentrate on the "methods" and not

on the body of knowledge, although I will

make some reference to that. Most people

are aware that there is a distinction between

modern science and ancient science, but I

doubt that most understand the precise nature

of that distinction. I wish to identify those

differences because it is my contention that it

is the Islamic civilization that developed the

elements that are the key positive differences

between ancient science and modern science.

There is no doubt that there was an an-

cient science. Anyone can look back in his-

tory at the names of the great Greek and Ro-

man scientists. While many of their ideas have

been discredited and much of their data has

been superseded, that isn't a criticism of what

they did, because modern science supersedes

its own theories and data on a regular basis.

Yet there is a fundamental difference between

what they did and what is considered to be

modem science. In particular, I think that the

most important difference is one of epistemol-

ogy. Epistemology is the theory of knowledge,

the answer to the question, "How do you know

what you know?" The stereotypical ancient

scientist is Aristotle. Aristotle identified the

essence of doing science as understanding why

everything is as it is on the principle that it

could be no other way. This concept is a re-

tlection of an epistemology that I call ratio-

nalism. "Rationalism" is a word that gets used

with many different meanings to different

people. I want it to be very clear, therefore,

that when 1 use the temi "rationalistic science"

I mean neither science that employs reason nor

science that insists upon an adherence to rea-

son. I mean a science in which reason is con-

sidered to be the dominant means for the ac-
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quisition of knowledge, in which reason over-

shadows—if not completely replaces—any

other means of the acquisition of knowledge.

What this meant to the ancient Greeks was that

if one began with the correct axioms, the cor-

rect premises, the correct starting points, that,

by reason alone, one could completely deduce

the nature of the universe. Modern science

doesn't work that way.

Modern science works by what some call

"the scientific method" and others say should

be called "the scientific methods." Some call

it "inductive science" or "inductive reason-

ing." Any really intelligent high school stu-

dent could explain that modern science in-

volves not only reason, but also observations

of experiments. The idea is that reason must

match observation, and theories must be tested

by experiments, and that there is a great cycle

in which theories inspired by observations are

tested by experiments that lead to refined theo-

ries to be further refined or overthrown by yet

more experimentation or observation.

Yet, this is only two-thirds of the story.

There is another element of modem science

that never gets mentioned. Since the exist-

ence of this third element as a method of mod-

em science is undeniable, I can't help but think

that the reason that it never gets mentioned is

While many of their ideas have been

discredited and much of their data has

been superseded^ that isn H a criticism of

what they did, because modern science

supersedes its own theories and data on a

regular basis.

that people want to contrast modern science

against the way of thinking that dominated

the Middle Ages—and here I mean the West-

ern European Middle Ages—that was more

authoritarian. What Western European

moderns viewed Medieval thinking to be was

parodied by Moliere in his play. La MaUule

Imaginaire {The Hypochondriac). The char-

acter of the doctor still had a medieval way of

looking at things, and the doctor would be-

gin every analysis with the introduction:

"Aristotle dit..." ("Aristotle says..."), as if

the fact that Aristotle said something consti-

tutes a proof. Yet, referral to authority is an

important element of the acquisition of sci-

entific knowledge for all modern scientists.

Most of what any scientist knows about a dis-

cipline, he or she has read in the scientific

literature. Scientists do not check every de-

tail of every theory upon which their own

work is based. Scientists do not attempt to

reproduce every experiment on which their

data is based, nor do they duplicate every ob-

servation upon which their work is based.

Scientists resort to the scientific literature and

they incorporate, adopt, and build upon what

they find there. Yet there are two important

differences between the way the modern sci-

entist uses the scientific literature and the way

in which the medieval scientist approached

the sacred or ancient scientific texts, the "an-

cient wisdom." Above all, modem scientists

approach the literature critically; they do not

assume that it is beyond question. And sec-

ondly, they require proper citation.

Even in ancient times, individual scientists

can be found who seem very modern in their

approach. Archimedes, for example, has al-

« ways impressed me in this

I way. Nonetheless, the

w first civilization to nurture

|| and produce a modern ap-

^ proach to science in

^ which all three of these

elements (reason, experi-

ment or observation, and

critically approached and

properly cited authority)

was the classical Islamic

civilization. It was there developed in a gradual

way. Westerners tend to look at it as a "scien-

tific revolution" that took place in Western Eu-

rope: it was very abrupt, and very shocking in

its effects on the culture. My understanding is

that the West discovered it through their con-

tact with Islam, and because it was thrust upon

them so suddenly, it did indeed have a shock-

ing effect on Western society.

28 The Journal ofFaith and Science Exchange, 2000



Let me return to Islamic science. The

popular view in the West is that there was an

ancient science that got lost and was then re-

discovered and transfomied into modem sci-

ence by the West. The most one can hope to

find in an American high school textbook is a

statement along the lines of "The Arabs pre-

served the ancient science." It is as if Mus-

lims had done the West a favor to serve as

curators of their science until they could get

back to developing it.

In the intellectual community, the histori-

ans of science are more sophisticated. They

understand that there was scientific research

done during the Muslim era; but even on this,

they are divided on its significance. Some

think that it was little more than caretaking.

They know that knowledge was not simply

preserved; but some intellectuals think that

what was added was not anything of great im-

portance, just details and flourishes, a few data

points and minor refinements to the theories

of the ancients. There are others who will

admit that there was some important major

new work, even whole new sciences, such as

spherical geometry, and significant improve-

ments to the old sciences. For example, con-

sider the use of "zero." The Hindus had the

concept of zero, but it was the Muslims who

developed its use as a placeholder and, thus,

made possible the powerful digital system

upon which modern civilization is built. This

computer in front of me has a memory filled

with nothing but zeroes and ones. Were there

no zero, its memory would consist only of ones

and would be utterly useless. There are a few

scholars who believe that what happened dur-

ing the Islamic era was not just an increase in

the sciences, however dynamic: h was, rather,

a qualitative change in the way sciences were

done, initiating or even completing the pro-

cess of moving from the ancient way of doing

science to the modern way of doing science. I

have said that this was an epistemological

transformation, going from a pure rationalism,

as I defined the term, into a complex episte-

mology in which reason, observation and ex-

periment, and authority play an interactive

role, each one checking on the other.

Before I go into the details of how this

was done, I want to justify my statement by

pointing to the work of al-Ghazzali. Al-

Ghazzali is a key figure. There are many who
try to blame him for the downfall of the clas-

sical Islamic civilization, and there are others

who think that he is the example jxir excel-

lence of an important Islamic thinker. To me
the important thing about al-Ghazzali is what

he said about epistemology. It is important to

consider how much of his view of the theory

of knowledge in general matches the modern

scientific approach to knowledge of the natu-

ral sciences. To understand al-Ghazzali, one

must first understand that in the Islamic civi-

lization there was an important school of

scholars deeply impressed by the Greek phi-

losophers. In fact, they were themselves

called "the philosophers," the faldsifa. They

were so heavily influenced by the Greeks that

some scholars have tried to claim that they

fell outside the mainstream of Islam, which

is not true. They represented one side of Is-

lamic thought. They were rationalistic in their

approach, not as much as the ancient Greeks,

for they were influenced by their own culture;

but they did lean toward a worldview that

came out of ancient Greece and conflicted

with the Islamic view—not in the sciences,

but in philosophy. For example, they believed

that matter is eternal, not an Islamic concept.

They thought the physical universe has always

been here, always will be here, and has never

changed in any fundamental way. Al-Ghazzali

criticized this viewpoint. He attacked this

view fundamentally, on epistemological

gnumds. He said that one could not learn

about the reality of the universe by reason

alone. He insisted that one also needs experi-

ence and the transmission of information from

reliable sources.

Modern philosophers understand that

logic is nothing more than a means of ma-

nipulating symbols. There can be no mean-

ing assigned to the symbols by logic. The

only reason a person can make meaningful

statements about the world using logic is that

experience allows the association of mean-

ings with the symbols. If one looks around.
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one discovers that much is known that is not

reasoned from first principles. There are

things one can know only by transmission.

For example, I know that Thule, Greenland,

exists. I do not know this by experience, for I

have never been there, and I certainly could

not derive its existence from first principles.

No simple set of self-evident axioms will al-

low me to prove the existence of Thule,

Greenland, by some complex but rigorous

chain of reason. What has happened is that

honest and sane people who have been there

have told me of their experiences, and I have

no reason to doubt them. In addition, maps

by reliable mapmakers confirm their claims.

Similarly, one has to rely on reason as well

as experience. Walking tlirough the desert I

may perceive a lake in front of me, but if the

circumstances are those under which reason

dictates that a mirage is possible, I am justi-

fied in doubting the evidence ofmy own eyes.

Add to this the evidence of transmission from

a reliable source—say, a map that shows there

is no lake in this place. Then I may rely on

that map to correct my erroneous sensory ex-

perience. When I become skilled at testing

these three sources of knowledge against one

another, then I know that I am getting close

to the truth and I may rely upon it. This is the

epistemology of al-Ghazzali, and its parallels

can be seen with the methods of modern sci-

ence.

Did this come about during the Islamic

era, and if so, why? I wish to look at how
Islam, in contrast with the Greek model, treats

each of these elements. The Qur'an offers high

praise for all three of these sources of knowl-

edge. The Qur'an praises reason and repeat-

edly condemns the polytheists for their ad-

herence to ideas that contradict their intellec-

tual sense. At the same time it urges human-

kind to "look at God's signs in the heavens

and in the earth." In contrast to Plato's view,

for example, that the material world is a poor

reflection of the true world of ideas, the Qur'an

insists:

Do they not look at the sky above

ihem?—How We have made it and

adorned it, and there arc no flaws in it?

(50:6)

...No want of proportion will thou see

in the creation of [God] Most Gracious.

So turn thy vision again: Scest thou

any Haw? (67:3)

Unlike the Platonic and Neoplatonic disdain

for the material world, the Qur'an says that the

material world is as much as sign of God as

the verses of the Qur'an. In fact, the same word

{ayat) is used to mean both the verses of the

Qur'an and the phenomena of the natural

world. The implication is that if someone sees

what appears to be a tlaw in God's creation,

he or she should go back and look again. The

flaw is not in God's creation, but in either the

theory or the observation. Creation is always

in pertect accord with the natural laws by which

God governs it.

Finally, the Qur'an speaks of the reliable

sources, usually in terms of the prophets who

have brought God's message to humankind.

The development of the concept of care in the

proper citation of sources seems to have taken

place in Islamic scholarship. I do not find it

earlier. The Islamic law is based not only on

the Qur'an, but also on the practice of the

Prophet Muhammad (peace be upon him). But

what was the practice of the Prophet? In the

eaily days of Islam, people would always say,

"Prophet did this" or "Prophet said that." But

how would it be known whether it was true or

not? To avoid accepting unfounded rumors,

Muslim scholars were confronted with the

challenge of evaluating the reliability of these

traditions, called hadith. Early scholars, nota-

bly Imam Bukhari and Imam Muslim, com-

pilers of the most highly respected collections

of prophetic traditions, set out to develop a

scientific means of historical analysis to de-

termine the accuracy of these traditions. They

invented a discipline of proper citation. They

would demand to kjiow every link in the chain

of transmission from the Prophet's lips to their

own ears. Then they would develop biogra-

phies of those transmitters to determine their

reliability. Did they have good memories?

Were they honest? Did contiguous links in the

chains of transmission actually ever meet one

another? This is the precedent for modern

standards of citation. I cannot publish a sci-

entific paper containing the assertion,
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"Einstein says such and such," unless I give

the pubUcation in which he said it, or else

plainly and plausibly claim that he said it to

me directly, for example, in an unpublished

lecture or private communication. This is the

modern scientific approach to the argument

from authority.

Unlike the commands of the capricious

gods of polytheism, God's commands are

fixed and eternal, reflecting Divine Unity in

the unity of creation. The universe's con-

formity to divine law is a sign of the

Creator's Unity. That the universe confomis

to some objective law is an assumption that

scientists must necessarily make in attempt-

ing to do their work. I must acknowledge

that today there is a school of thought that

denies the existence of an ontological ob-

jective reality. For the purpose of creating

scientific models, however, even positivists

must postulate operational principles as if

such principles correspond to some hypo-

thetical real world. Even positivists act as

though there is a rule-based reality, even if

they do not believe in it.

There are two important differences be-

tween the way the modern scientist uses the

scientific literature and the way in which

the medieval scientist approached the

ancient scientific texts, the ^^ancient wis-

dom.'^ Above ally modern scientists ap-

proach the literature critically; they do not

assume that it is beyond question. And
secondlyy they require proper citation.

The Qur'an says that the prophet Abraham

(peace be upon him) came to the conclusion

that there must be only one God by lot)king

objectively at the motions of the planets:

So also did We show Abraham the

power and the laws of the heavens and
the earth that he might (with under-

standing) have certitude.

When the night covered him over he
saw a star: he said: "this is my Lord."

But when it set he said: "I love not

those that set."

When he saw the moon rising in

splendor he said: "This is my Lord."

But when the moon set he said: "Unless
my Lord guide me I shall surely be

among those who go astray."

When he saw the sun rising in splendor

he said: "This is my Lord: this is the

greatest (of all)." But when the sun set

he said: "O my people! I am (now)
free from your (guilt) of giving partners

to God.

"For me I have set my face firmly and
truly toward the One Who created the

heavens and the earth, and never shall I

give partners to God."

(6:75-79)

The apparent motions of the stars and planets

make a good place to look at the differences

between the modern and ancient methods of

analyzing the natural world. I start with the

concept of precession. In watching a spin-

ning top closely, anyone will notice not only

that the top spins about its axis, but also that

the axis itself moves in a slow circular mo-

tion. This circular motion of the axis is called

m precession. Like a

top, the earth's axis

precesses slowly and

points at different

places on the sky as

the centuries pass.

The North Pole of the

earth's axis now
points in the general

vicinity of the North

Star; but it is moving

slowly away in a wide

circle that will bring it

back again to the

North Star in about

26,000 years.

This apparent "wandering" of the place

where the North Pole points was known to

the ancient Greeks. Hipparchus, in compil-

ing his catalog of the positions of the stars in

179 B.C.E., noticed how much the stellar po-

sitions had changed from the time of the Baby-

lonians' star catalogs and gave a value for the
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rate of precession. Three centuries later,

Ptolemy, considered to be the greatest astrono-

mer of antiquity, knew that the stars were no

longer in the same place in the sky as they

had been in Hipparchus' day. Ptolemy knew

about precession and realized that a new star

atlas was needed. What Ptolemy claimed to

have done is to measure anew the positions

of the stars in Hipparchus' catalog; and he is-

sued a new catalog with

revised positions. In

fact, he did not measure

their positions at all.

What I'm going to say

now will seem shock-

ing, for I am speaking

about the greatest as-

tronomer of the ancient

world. What Ptolemy

did so shocked the his-

torian of science Robert

Newton that, in his book. The Crime of

Claudius Ptolemy, he labeled Ptolemy a crimi-

nal for what he did. I claim that Ptolemy was

not a criminal, but that he was working in that

ancient Greek rationalistic paradigm in which

what he did was not a crime, but was the ob-

vious thing to do.

Ptolemy took Hipparchus" catalog and,

using Hipparchus's rate of precession, he cal-

culated mathematically the corrections nec-

essary to update the catalog (putting in some

additional stars, as well) and published it, say-

ing he had observed the positions.

Hipparchus' value for the rate of precession,

however, was slightly off. Had Ptolemy ac-

tually observed the stars from Hipparchus'

catalog, he would have seen that the value of

precession was off and could have made a

correction to it, giving the world an improved

value for the rate of precession. He did not.

Then came the days of the Muslims. They

too knew that the star positions had changed

and that new catalogs were necessary. What

did they do? They measured the positions of

the stars, they found that they did not match

the theory, they scratched their heads and

asked, "What's going on here?" Not under-

standing that Ptolemy and the ancients did

their science differently, they incorrectly con-

cluded that the rate of precession had changed

since Ptolemy's day. They thought that the

rate of precession must not be constant, that

it must vary. So, they invented a complex

theory to account for the variation. Later,

they found that the rate of precession is con-

stant, and they dropped the earlier value in-

The most one can hope to find in an

American high school textbook is a state-

ment along the lines of ^^The Arabs pre-

served the ancient science. ^^ It is as if

Muslims had done the West a favor to

serve as curators of their science until

they could get back to developing it.

herited from the ancients and replaced it with

a completely new one.

For the Muslims, obviously, this rule, "If

you see any flaw, look again," was taken very

seriously, while for Ptolemy there was no such

rule at all. Either that, or Robert Newton is

right and Ptolemy was a criminal, which I do

not believe. Like Aristotle, Ptolemy believed

that everything is the way it is because it nmst

be that way and can be no other way.

Another example relates to the detailed

motions of the planets in the model known as

the Ptolemaic system. The essence of the

Ptolemaic system is not just the belief that the

earth is at the center of the universe, although

that is an important element. In Ptolemy's

system, an ingenious and complex system of

cycles, epicycles, and offset centers of veloc-

ity account for the motions of the planets. The

details need not be given here, but the point

is that it was very complex. This system was

criticized by the Muslims on a variety of

grounds, the significance of which has not

been fully appreciated by modern Westerners

who are obsessed simply with the question of

whether the sun or the earth is at the center of

the planetary system. The Muslim objections

have nothing to do with whether the sun or

32 The Journal of Faith and Science Exchange, 2000



the earth is at the center. To make this clear, I

shall concentrate on the orbit of the moon,

because everyone agrees and always has

agreed that the moon goes around the earth.

In the 13th century, there was a great Muslim

scholar named Nasir ad-Din at-Tusi, who was

the director of the marvelous observatory at

Maragha. The equipment at Maragha was so

precise that it was unmatched in Europe until

Tycho Brahe's famous observatory in the 1 6th

century. At-Tusi was an excellent observer,

as Tycho was. In addition, he was an inno-

vative theoretician and a wonderful observa-

tory director. The Maragha observatt)ry was

not just an observatory; it was scientific re-

search institution with a library of 4()(),0()()

books. At-Tusi attracted scientists from

around the world to work with him, even in-

cluding a Chinese scientist. He devised a

new theory to substitute for Ptolemy's. This

new system replaced Ptolemy's complicated

model with the ingenious devise of pictur-

ing the planets as rolling within a series of

concentric cylinders (or spheres). This pow-

erful mathematical model (which scientists

will readily see is equivalent to a series of

linked vectors) is not only easier to under-

stand, but is easier to

adapt to the actual ob-

servations, whatever

they may be.

At-Tusi himself

only sought to show

that his model could

account for the same

motions as Ptolemy's,

but his student Ibn

ash-Shatir used at-

Tusi's powerful model

to try to resolve obser-

vational problems

with Ptolemy's sys-

tem. Most Westerners have not appreciated

the degree to which Muslims were concerned

with observational issues. They object that it

wasn't until Johannes Kepler's day that the

minute differences between planetary posi-

tions in Kepler's models and Ptolemy's could

be discerned. They miss the whole point: a

correct theory must account for all the obser-

vations of objects the sky, not just the plan-

etary positions. In the 14th century, Ibn ash-

Shatir realized that something was wrong with

Ptolemy's theory of the moon. If the moon

really moved in the big epicycle in Ptolemy's

model, then it would move huge distances out

and in, out and in from the earth. Every time

it moved in closer to the earth, and it should

appear huge—twice the size of what is ob-

served. He used at-Tusi's powerful theory to

account for the moon's size as well as its po-

sition. Hundreds of years later Copernicus

published his theory of the moon moving in

circles on circles. He mentioned at-Tusi, but

he never mentioned Ibn ash-Shatir, even

though the so-called Copernican system is just

Ibn ash-Shatir's system with the order of the

circles changed. Despite this overwhelming

circumstantial evidence, some Westerners

refuse to admit of a link. They protest that

Copernicus could not read Arabic and Ibn ash-

Shatir was never translated into Latin. They

forget that Copernicus learned astronomy at

the University of Padua. Even though he

spoke no Arabic, others on the facuUy there

knew of the work of Ibn ash-Shatir and, it

The same word (ayat) is used to mean

both the verses of the Qiir^an and the

phenomena of the natural world. The

implication is that ifsomeone sees what

appears to be aflaw in God^s creation^ he

or she should go back and look again.

Theflaw is not in God^s creation, but in

either the theory or the observation.

would be expected, would have mentioned it

to the promising young student.

This brings me to the question of why this

process of change from ancient to modern

methods in science, which was evolutionary

in the Muslim world, was a "revolution" in

Europe. Why did it cause such a crisis that.
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to this day, people say that there is a contlict

between rehgion and science? Most people

point to the dispute as to whether the earth or

the sun is at the center of the universe. Al-

though all the classical Muslim scholars

thought that the earth was at the center of the

universe, they discussed the possibility that

the earth might move, and they never found it

to a theologically tlireatening concept. Al-

Biruni dealt with the

matter in the eleventh

century, and although

his principle mono-

graph on the matter is

now lost, in another

book he says that this

question must be an-

swered purely on

grounds of physics.

It is neither a question

of theology nor as-

tronomy. Why is it not a question of as-

tronomy? Because in Ibn ash-Shatir's theory,

if the positions of the earth and the sun aie

switched, it makes no difference to the astro-

nomical observations, which are absolutely

identical.

To Muslims it makes no difference

whether the earth is at the center or the sun is

at the center; while in Europe, to claim that

the sun is at the center was branded heresy.

But why should the Europeans care? The rea-

son is that the Ptolemaic system had become

married to a theological structure of the Eu-

ropean church, a structure known as "The

Great Chain of Being." The Great Chain of

Being goes back to the influence of Platonic,

or Neoplatonic, philosophy on Church theol-

ogy. This philosophy held God to be infinitely

removed from humankind; the connection

between them is not direct, but through this

Great Chain of Being. Everything in the

Chain has its place. God the Father is at the

top, and beneath Him God the Son, the Spirit

and the angels, and the Church, the Pope, the

archbishops and so on down to the parish

priest and the ordinary person, and so on. A
person might believe this theological concept

without identifying it with Ptolemy's science;

but by this time in history, the identification

had been made and, thus, the new science

challenged the theology. To say that the earth

is just circling about in space was to remove

it from its place in the sacred Chain. It was a

provocative thing to say. If the earth's place

can be questioned, could not the Church's

place be questioned, as well?

Galileo^s case was a unique problem of his

culturey with its marriage of theology and

physics, confronted by a tide ofnew scien-

tific ideasfrom another culture with an-

other religion, and the Church's view that

this science and this religion must be kept

out ofEurope,

Galileo Galilei always tried to separate the

theology from the science; but unfortunately

for him, he had a predecessor who did not.

Giordano Bruno was an avid student of Is-

lamic science and philosophy. Bruno argued

not only that Copernicus is right—the earth

goes around the sun—but that there are many

other planetary systems like ours. Infinite

numbers of them in universes, all equally un-

der the God, removing the Church completely

from the cosmological system.Unsurprisingly,

Bruno was driven from Italy. He went to

England, and then Germany, and then was

invited back to Italy, where was called up be-

fore the Inquisition. He was found guilty of

heresy and burned at the stake. So when

Galileo was pressed on the point of his sup-

port for Copernicus, he recalled what hap-

pened to Bruno and he recanted. Ask anyone

who writes on the tension between religion

and science—regardless of whether they call

for a reconciliation between them or deny its

possibility—and they will all point to "the

Galileo affair" as the stereotypical example

of the problem. But Galileo's case was a

unique problem of his culture, with its mar-

riage of theology and physics, confronted by

a tide of new scientific ideas from another
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culture with another rehgion, and the Church's

view that this science and this rehgion must

be kept out of Europe. Such an overreaction

had a negative effect on Western science.

This accident of history provoked a cri-

sis in Western Europe and people were forced

to take sides. The question of whether to side

with the new science or with the old science

somehow became whether to side with sci-

ence or with religion. There were three dif-

ferent responses to the question, the same

three that can still be heard to this day. First

of all, there is what I call the "fundamental-

ist" reaction, to take a word out of its con-

temporary context; this reaction is to side

with religion and against science. Then there

is the secularist response: siding with sci-

ence against religion. And thirdly, there's the

reconciliatory response, which says, "Let's

see if we can bring religion and science into

some sort of agreement." This leads to the

Catholic Renewal, the Protestant Reforma-

tion, and to all the discussions found today

about reconciling religion and science. This

last group believts there need not be a con-

flict, but that some effort is required to ef-

fect a reconciliation.

So far, I have spoken about the positive

contributions of Islamic science that Western

science has adopted; but there is one element

of Islamic science which Western science has

not adopted, and that is the spiritual dimen-

sion of scientific study. The mainstream Mus-

lim scientists, including even the Greek-in-

spired /rt/r/5<7/<:/, insist that their science leads

them to faith. Throughout history, I think that

science and monotheism, as a rule, go side by

side fighting against paganism and supersti-

tion. In the modern West, there is an excep-

tion, with some tension between spirituality

and science. I think that it has been to the

detriment of Western science that this spiri-

tual attitude toward science was not accepted.

My view is that the recovery of spirituality

does not require accepting an outdated cos-

mology. In order to reconcile faith and sci-

ence, if reconciliation is necessary, there is

no need to return to the Great Chain of Be-

ing. On the contrary, the Quranic cosmology

is precisely what is needed to have comfort

both with modern science and with religious

faith—at least faith in the one God. The idea

is that the universe is an egalitarian universe

with an infinite numbers of suns and planets

—

possibly even infinite systems of life. There

may be life on other worlds. Why not? All

equally under the one God.

I am not urging that modern physics be

married to theology in the systematic way that

the Church once did—and that some try to do

today. Instead, the understanding of physics

should be added to the lexicon of symbols that

aid in understanding the Divine Power. This

is not something new, neither within nor out-

side of Islamic thought. Isaac Newton is

blamed for being the initiator of the mecha-

nistic, materialistic view of science so promi-

nent in the West. It is said that he conceived

of a "clockwork universe" that, even if cre-

ated by the Divine Hand, no longer required

God for its operation. Here is what Isaac

Newton wrote in the closing of his magnum

opus, Principia Mathematica:

This most beautiful system of the sun,

planets, and comets, could only proceed

from the counsel and dominion of an

intelligent and powerful Being. And if

the fixed stars arc the centers of other

like systems, these, being formed by the

like wise counsel, must all be subject to

the dominion of One....'

This Being governs all things, not as the

soul of the world, but as Lord over all;

and on account ol his dominion he is

wont to be called Lord God... and Deity

is dominion of God not over his own
body, as those who fancy God to be the

soul of the world, but over servants.

The Supreme God is a Being eternal,

infinite, absolutely perfect.... He is

eternal and infinite, omnipotent and

omniscient; that is his duration reaches

from eternity to eternity: his presence

from infinity to infinity: he govems all

things, and knows all things that are or

can he done. . .. We adore him as his

servants....'

To the Muslim hearing these words, New-

ton sounds as if he were paraphrasing the

Qur'an. There is no evidence that Newton ever

read the Qur'an, but he did read the Book of
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Nature, God's other book; and so no one

should be surprised that these are the conclu-

sions he draws. I think that what is needed

today is to engage in more critical thinking,

to eschew blind imitation. Critical thinking,

I believe, is the road not simply to reconcil-

ing faith and science, but to eliminating the

myth that there should be in any conflict or

tension between them.

I say the words I have said, and I ask for

God's forgiveness.
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And the Robot Asked "What do you say I am?"

Can Artificial Intelligence Help Theologians and

Scientists Understand Free Moral Agency?

Theodore Metzler
Andover Newton Theological School

Concepts of human beings as free ami morally responsible agents are shared culturally by scien-

tists and Christian theologians. Accimiplishments of the "artificial intelligence" (AI) branch ofccmi-

puter science now suggest the possibility of an advanced robot mimicking behaviors associated with

free and morally responsible agency. The author analyzes some specific features theology has expected

ofsuch agency, inquiring whether appropriate AI resources are available for incorporating the features

in robots. Waiving questions of whether such extraordinary robots will be constructed, the analysis

indicates that they could be, furnishing useful new scientific resources fir understanding moral agency.

Introduction

Implications of contemporary scientific

research have begun to provoke anxious ques-

tions among theologians and scientists regard-

ing basic notions of ourselves as free and

morally responsible agents. Representing

Christian philosophy, for example, Nancey

Murphy voices concern that "if mental events

can be reduced to brain events, and the brain

events are governed by the laws of neurology

(and uhimately by the laws of physics), then

in what sense can we say that humans have

free will?"' In the same volume, Malcolm

Jeeves amplifies Murphy's concerns by pos-

ing similar questions from a complementary

scientific perspective:

Since it would seem that everything that

happens at the level of mind is tightly

coupled with what is happening in a

physical system, the human brain, what

about notions of human freedom and

responsibility?'

Although the foregoing questions are well

motivated, they do not mention an important

contemporary science and technology that

should also be receiving attention. In particu-

lar, the subset of computer science known

generally as "artificial intelligence" (AI) is

now rapidly acquiring the hardware capabili-

ties it needs to begin mimicking intelligent

human behavior at seriously convincing lev-

els. The following remarks from recent is-

sues of popular news magazines serve to il-

lustrate corresponding expectations within the

AI community:

AI prophet Ray Kurzweil, the Massa-

chusetts-based inventor of pattern-

recognition technology, says that

computers will exceed human intelli-

gence no later than 2020.''

Could a robot ever really want

anything? The hard-core reductionists

among us, myself included, think that in

principle this must be possible. [...)

[Tlherc has been a renaissance of

interest in robots that walk like humans,

talk like humans, detect human faces

and have the beginnings of human
social responses. [...] |T]he direction is

clear: robots are becoming more
humanlike. Barring a complete failure

of the mechanistic view of life, these

endeavors will eventually lead to robots

to which we will want to extend the

same inalienable rights that humans

enjoy.^

Some initial critical comments about state-

ments of this sort seem appropriate. Experi-

ence with the real business of computer ap-

plication software development readily
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teaches one to view all claims regarding ca-

pabilities of future systems with caution.

More skeptical voices can also be heard out-

side the AI community. Regiirding "comput-

ers or computer-controlled robots," for ex-

ample, physicist Roger Penrose argues, "they

deserve no share of the blame when things go

wrong—that would always lie elsewhere!'"*

Speaking for both physics and theology, John

Polkinghorne assures us "we know, as surely

as we know anything, that we are not our-

selves automata."*" On the other hand, a few

factual and representative AI accomplish-

ments probably also ought to be acknowl-

edged at this point. In 1995, a robotic system

drove a Plymouth minivan from Washington,

D.C., to San Diego, California, "in control

98.2% of the time, at an average speed of over

100 km/h." ' In 1997, an AI chess playing

system (Deep Blue) "beat world chess cham-

pion Gary Kasparov."** Honda Motors of Ja-

pan has produced a humanlike robot with

"fully functional arms and camera eyes" that

is capable of "walking, on flat and sloped

ground, and up and down stairs." '^ In bal-

ance, something like the following modest

judgment seems intellectually fair at this time:

AI science and technok)gy appear to have ma-

tured sufficiently to be considered in the kinds

of discussions of free and morally responsible

agency we have initially illustrated with the

comments by Nancey Murphy and Malcolm

Jeeves. It should be reasonable to begin in-

vestigating the possible use of artificially in-

telligent systems as laboratories for explor-

ing traditional understandings of humanity.

In this essay, I furnish a limited investiga-

tion of this type, viewing notions of free and

morally responsible agency against a back-

ground of AI science and technology. As ac-

counts of some traditional concepts of human

freedom and moral responsibility are as-

sembled, associated features will be compared

with AI resources now available. To facili-

tate and focus such comparisons, the hypo-

thetical construct of an advanced robot

(named "Andrew") will be assumed. Typical

use of this construct will propose specific AI

resources that could be incorporated into An-

drew to realize identified features of moral

agency. In all cases, the objective will be re-

stricted to specifying AI resources that plau-

sibly could permit the robot to exhibit selected

features of moral agency. Explicit design pro-

posals, as well as response to the related ques-

tion of whether a robot of this type actually

will be constiTJcted, are not among the respon-

sibilities I have assumed in this essay.

Two additional observations may help

define the scope of this analysis. First, the

kinds of free and morally responsible agents

most often considered in theological discus-

sions are, understandably, human beings and

God. Paul Tillich. in his Systematic Theol-

ogy, suggests "freedom and destiny can be

applied to subhuman nature only by way of

analogy." '" Although I shall broadly be shar-

ing Tillich's notion of "analogy," exploring

principally the analogy of human freedom for

the particular "subhuman" case of a robot, it

will also become evident that considering the

special case of God's free agency cannot be

avoided in an investigation of this type. Sec-

ondly, all features of human freedom and

moral responsibility investigated here are to

be understood as operating at the agent level

of description. I shall not, for example, be

ascribing free will to individual neurons of

the human brain or to individual circuit ele-

ments of a robot. This is a convention with

ample support from the theological commu-

nity—as theologian Jonathan Edwards con-

cisely observed, "the will itself is not an agent

that has a will."
"

Analysis
Convenient labels for several features

most regularly ascribed to morally responsible

agents in theological and related works are

the following:

• reason

• community

• awareness

• free will

Although this list is not exhaustive and its

simple labels will require some explanatory

expansion, it provides a useful outline for the

topics to be addressed.
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Reason
Defined even in the minimal sense ofcom-

prising a normal capability for logically cor-

rect ratiocination, reason has a long history

of being regarded as at least a necessary fea-

ture of any agent to whom we might properly

ascribe moral responsibility. In the thought

of Saint Thomas Aquinas, the "practical rea-

son," recognizing "the good as the end of hu-

man conduct," allows us to infer, as a guide

to moral choices of action, "good is to be done

and pursued."'^ Implicit in prescriptions of

this sort has been an additional assumption

the rational agent can recognize cases permit-

ting application of moral principles—an as-

sumption reflected in modern criminal law

with the so-called "M'Naghten rules," accord-

ing to which "a person has a defense of in-

sanity if he did not know the nature and qual-

ity of the act he was doing, or did not know

that it was wrong, because laboring under a

defect of reason from disease of the mind.""

Traditionally, then, both morally and legally

responsible agents have been expected to dis-

play a capability to recognize cases requiring

moral choice and to make reasoned judgments

As accounts ofsome traditional concepts of

human freedom and moral responsibility

are assembledy associatedfeatures will be

compared with AI resources now available.

To facilitate andfocus such comparisons^

the hypothetical construct ofan advanced

robot (named ^^Andrew^') will be assumed.

about those choices, relative to some moral

standards.

Neither of the foregoing requirements ap-

pears to present a technical challenge, in prin-

ciple, that should prevent our hypothetical

robot, Andrew, from achieving this much of

the status of a morally responsible agent.

Rule-based reasoning has been a staple of AI

technology for years, and statements of the

form "good is to be done and pursued" are

not unlike the global assertions knowledge

engineers typically elicit from "domain ex-

perts" in the course of their "knowledge ac-

quisition" work. Although the levels of ab-

straction found in words such as "good" un-

deniably could pose some difficulties for

knowledge representation in our robot, the

more serious practical difficulties in design

and development would be likely to involve

the task of equipping Andrew to recognize

situations requiring moral choices. Again,

however, there is an established AI technol-

ogy—case-based reasoning—that offers re-

sources appropriate for responding to the func-

tional requirement. To the extent morally re-

sponsible agents have traditionally been ex-

pected to exhibit the features of reason that

have been characterized, specific existing AI

resources appear sufficient for satisfying, in

a robot, at least this much of the requirement.

Community
Even when it is understood as nothing

more than a social group of interacting agents

sharing certain common characteristics, com-

munity can be recognized as a logically nec-

essary context for any meaningful discussion

. of morally responsible

behavior. Moreover,

any agent expected to

display responsible be-

havior within a com-

munity must possess at

least some set of el-

ementary capabilities

for relevant kinds of

social interaction.

Theologian H. Richard

Niebuhr, in The Re-

sponsible Self, identi-

fies several capabilities presumed by the "idea

or pattern of responsibility." '^ Functionally,

any agent satisfying Niebuhr "s analysis must

somehow be able to recognize itself as an

agent in community, interpret and respond to

actions by other agents, and formulate expec-

tations concerning the responsive behavior of

other agents. A broadly similar insight is ex-

pressed by theologian Paul Tillich in Mural-

itx and Beyond:

The Boston Theological Institute 39



The moral imperative is the command to

become what one potentially is, a person

within a community of persons."
'^

Accordingly, the community feature of mor-

ally responsible agency—as it has been

viewed among theologians—would at least

challenge our hypothetical robot, Andrew, to

incoiporate some representation of himself as

an agent liable to certain kinds of interactions

with other agents.

sor Grosz. In any event, there appear to be

sufficiently clear parallels between theologi-

cal and AI notions about the community fea-

ture of responsible agents to make incorpora-

tion of this feature into Andrew a plausibly

realistic objective.

Awareness
Also known as "self' awareness, and un-

derstood as the passive aspect of normal hu-

Substantial AI re-

sources for such incor-

poration already exist.

"Distributed aHificial

intelligence" (DAI) is

an area characterized

by Nicholas Avouris

and Les Gasser as go-

ing "beyond the study

of individual 'intelli-

gent agents' solving

individual problems,

to consider problem

solving that has social components." "^ A spe-

cific example of such research is work led by

Professor Barbiua Grosz, at Harvard, on "Col-

laborative Planning and Human-Computer

Communication"; the work is described on

its website as "developing intelligent com-

puter 'agents' that work together in teams." '^

One element of DAI research that responds

most clearly to the challenges facing our hy-

pothetical robot is known as "agent model-

ing." Development of communities of inter-

acting artificially intelligent agents has re-

vealed the functional advantage of equipping

the agents with dynamic internal representa-

tions of themselves and other agents—i.e.,

with "agent models." As Avouris and Gasser

point out, one benefit of this technique is that

it "allows an agent to predict the behavior of

other agents" "*—a capability bearing remark-

able resemblance to the previously mentioned

observations by H. Richard Niebuhr, which

require a responsible agent to have "expecta-

tion of response to his response." ''^ Indeed, it

could well be the case that elements of

Niebuhr 's analysis should prove useful in AI

work of the sort being conducted by Profes-

/ have already identifiedAI resources that

might plausibly be applied to furnish the

reason and communityfeatures required

of a morally responsible agent. Now
come challengesfrom theology and law to

equip this hypothetical robot also with

awareness.

man consciousness, awareness presents a regu-

larly assuined feature of morally responsible

agency that is qualitatively different from those

already considered. John Polkinghorne has

displayed appreciation of this point, observ-

ing that "in self-consciousness we are getting

close to the centre of the mystery of

personhood." " Although legal responsibil-

ity is strictly not identical with moral respon-

sibility, a compatible view may be found in

comments by Hyman Gross concerning legal

grounds for excuse from criminal liability.

Specifically, Gross takes these grounds to in-

clude "separation of consciousness and action

such as exists during hypnosis, somnambu-

lism, and epileptic seizures."-' I have already

identified AI resources that might plausibly be

applied to furnish the reason and community

features required of a morally responsible

agent. Now coine challenges from theology

and law to equip this hypothetical robot also

with awareness—certainly not the kind of

functional requirement normally encountered

in the business of computer systems engineer-

ing! How might a practitioner of AI science

and technology respond to this challenge?
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One helpful clue toward an answer was

suggested years ago by AI pioneer John

McCarthy; his general prescription is el-

egantly concise:

To ascribe certain 'beliefs', 'knowl-

edge', 'free will', 'intentions', 'con-

sciousness', 'abilities', or 'wants' to a

machine or computer program is

legitimate when such an ascription

expresses the same infomiation about

the machine that it expresses about a

person.-'

Following McCarthy's advice, one is led to

ask exactly what can ever be known about a

person that one might attempt to express re-

garding that person's consciousness. Consid-

ered rigorously as a question about direct

knowledge of the other person's subjective

experience, it should seem that the honest

answer is "nothing." But surely, one might

object, an experienced neurologist—having

worked for years with patients showing nu-

merous types of neurological disorders spe-

cifically affecting consciousness—would be

more brave about drawing inferences from be-

havior regarding a patient's awareness! Alas,

Antonio Damasio, a neurologist with just such

credentials, says:

The idea that the nature of subjective

experiences can be grasped effectively

by the study of their behavioral

correlates is wrong.-'

Damasio is doubly relevant to the topic at

hand, for he has also offered explicit opin-

ions, in The Feeling ofWhat Happens, on the

question of consciousness in artifacts of the

kind under discussion. Although he believes

"we have little chance of creating an artifact

with anything that resembles human con-

sciousness, conceptualized from an inner-

sense perspective," Damasio acknowledges

that "we can create artifacts with the formal

mechanisms of consciousness proposed in this

book, and it may be possible to say those arti-

facts have some kind of consciousness"—in

fact, he recognizes that "external behaviors

of artifacts with formal mechanistns of con-

sciousness will mimic conscious behaviors

and may pass a consciousness version of the

Turing test."
-^

Although Damasio does not work profes-

sionally in the field ofAl (and makes no claim

of this kind), it is my opinion that many indi-

viduals with AI expertise could accept his

conclusions. Much of the argument he de-

velops in The Feeling ofWhat Happens may

broadly be described as directed toward

showing that the human brain can form

(physical) representations of the self (qua

individual organism) as well as interactions

of the self with an environment that includes

other selves. To this extent, he describes a

general task of representation that could, in

principle, be served by types of AI resources

we have already reviewed (e.g., case-based

reasoning and DAI). His additional insistence

that—in effect—no amount of behavioral evi-

dence can prove the presence of awareness

in an agent is essentially a philosophical po-

sition that the present author endorses (but

cannot, in this limited venue, undertake de-

fending). Applying the philosophic position

to a question already posed, however, reveals

an interesting result. Waiving possible argu-

ments regarding telepathic phenomena, one

strictly knows nothing about the awareness

of persons or robots; hence, (returning to the

language of John McCarthy's advice) the le-

gitimacy of ascribing awareness to a ma-

chine—relative to information one actually

can express about the machine—is no more

dubious than the legitimacy of ascribing

awareness to a person.

On the other hand, an important additional

observation concerns the way people are ac-

tually likely to respond to robots exhibiting

convincing mimicry of human behaviors that

are normally taken to reflect the presence of

awareness. This pragmatic point is illustrated

in remarks by roboticist Hans Moravec, who

argues—for "robots that are properly commu-

nicative"—most people will interpret the ar-

tifacts as possessing "thoughts and beliefs and

feelings," quite regardless of "how they in-

ternally achieve the behavior." -"^ How, then,

might an AI practitioner respond to the chal-

lenge to equip Andrew with awareness? The

answer recommended in the present discus-

sion may be summarized in the following

propositions:
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• No behavioral evidence may be expected

ever to prove (or disprove) Andrew has

achieved awareness.

• Plausibly achievable ("humanlike") be-

havior may be expected to persuade many

people to treat Andrew as an agent with awiue-

ness.

Free will

"Free will" is probably the one expression

most commonly associated with the notion of

a morally responsible agent, and writers in the

Christian theological tradition consistently

recognize it as a feature of human agents that

uniquely links them to God. Jonathan

Edwards, for example, describes human free

"capacity of choice" with the comment,

"herein does very much consist that image of

God wherein he made man." -" Similarly,

theologian Daniel Migliore notes that modern

interpreters "have emphasized human freedom

as the meaning of the image of God." -^ Free

will, as a feature of morally responsible hu-

man agency, has clearly been assigned a sta-

tus of singular importance in Christian theol-

ogy.

The prospects of incorporating free will

'in an advanced robot such as Andrew appear

to be a function of how "free will" is defined

—

and, on this point, the religious community dis-

plays some divergence. A concept that regu-

larly generates the differences is the notion of

determinism. Elements of this notion, in turn,

characteristically include requirements—as

suggested by Gerald Dworkin—that a deter-

mined event be "causally necessitated," have

a "sufficient explanation in causal tenns" and

be "in principle predictable." -'^ Applying this

concept to agents who are claimed to be exer-

cising "free will" as they make moral choices,

two different definitions of the agent's free-

dom have historically been distinguished by

their treatment of detemiinism. First, follow-

ing the common temiinology used by Malcolm

Jeeves, a "compatibilist" definition of freedom

may be identified (endorsing so-called "lib-

erty of spontaneity") as any definition that is

compatible with the agent's moral choices

being subject to determinism.-'' Secondly, a

contrasting definition of freedom—associated

with the expressions "liberty of indifference"

and "libertarian view of freedom"—is repre-

sented in any definition that is not compat-

ible with the agent's moral choices being sub-

ject to determinism.^" One can recognize the

outlines of two very different kinds of chal-

lenge being placed by these contrasting defi-

nitions of "free will" against the resources of

AI science and technology. I shall now ex-

amine them in succession, beginning with the

compatibilist position.

Representing the substantial theological

tradition known as Calvinism, Jonathan

Edwards furnishes particularly clear illustra-

tions of compatibilist views. The following

comment from Edwards' Freedom oftlie Will

is a concise expression of his basic position:

Let the person come by his volition or

choice how he will, yet, ii" he is able,

and there is nothing in the way to

hinder his pursuing and executing his

will, the man is fully and perfectly free,

according to the primary and common
notion of freedom.^'

Indeed, modem scientific understanding of the

human brain was essentially unavailable to

Edwards; nevertheless, it may be reasonably

inferred that he should not have been likely

to share the worries Nancey Murphy was ini-

tially found to express—concerning potential

reduction of "mental events" to "brain

events"—even if the pertinent scientific in-

formation had been supplied.

Turning now to the corresponding chal-

lenge of identifying resources of AI science

and technology that might be incorporated in

Andrew to give this hypothetical robot a

compatibilist version of free will, what one

discovers is rather surprising. Relieved of all

concern about determinism, AI engineers

should be free to employ any appropriate tech-

nique—such as rule-based reasoning, artifi-

cial neural networks, or case-based reason-

ing—that would plausibly contribute to

Andrew's capabilities for "humanlike" moral

choice behavior. In fact, the compatibilist

position just might pose a more serious prob-

lem for theology than it does for AI. Would

Jonathan Edwards, for example, really still be

comfortable asserting, "Let the robot come by
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his volition or choice how he will, yet, if he is

able, and there is nothing in the way to hinder

his pursuing and executing his will, the robot

is fully and perfectly free!"

Not everyone, of course, has been satis-

fied with the compatibilist position.

Jonathan Edwards was quite aware of this,

arguing against "Amiinians, Pelagians and

others [who] oppose the Calvinists [and view

human liberty] as opposed to all necessity,

or any fixed and certain connection with

some previous ground or reason." ^^ Extreme

versions of this alternative view—as

Alasdair Maclntyre has pointed out, for the

case of S0ren Kierkegaard—may be subject

to internal logical problems; given the

"Kierkegaardian concept of choice" as

"criterionless," it is difficult to explain how

"one choice can be more correct than an-

other."" Indeed, if one is already uncom-

fortable about ascribing free will to the com-

puter-based reasoning of a robot, being told,

"That's OK—we'll design Andrew to roll

dice when he faces any moral decision."

should hardly be enough to make the robot

seem morally responsible. On the other

hand, it has been argued by philosopher J. J.

C. Smart that the strategy of seeking an ac-

count of free will rejecting both determin-

ism and randomness may be likened to de-

fining "a new sort of natural number, a 'free'

number, as one which is neither prime nor

divisible by a number which is greater than

one and smaller than itself." ^^ The direc-

tion of Smart's argument has critical impli-

cations for the current topic. If it is the case

that free will must be either deteniiinistic or

random, and neither disjunctive choice al-

lows meaningful moral responsibility, then

neither theologians nor AI engineers can

have a coherent concept of morally respon-

sible agent with free will to engage. I sug-

gest that this is not the case, and feel obliged

to propose a "better way" to interpret the is-

sues in dispute.

Opponents of the compatibilist position-

as Smart also acknowledges—need not all be

accused of offering the absurd alternative

claim "we are responsible for those of our

actions which are due to pure chance." " In-

stead, what one typically finds in their argu-

ments is rejection of particular types of deter-

minism, some examples of which may be de-

scribed in the following manner: (1) deter-

minism that is reductive, (2) determinism that

is blind to the distinction between possibility

and actuality, and (3) determinism that insists

on total predictability. Although they would

disagree with a general assertion that deter-

minism is compatible with free will, these

critics are more precisely described as dis-

agreeing with assertions that certain types of

determinism are compatible with free will. I

shall now examine, in succession, each of

these cases.

Opponents of reductive determinism tend

not to dispute scientific accounts of lawful

bodily operations, such as neural activity, but

rather to resist "reductionist" explanations of

the choices we make as persons. Nancey

Murphy, for example, has argued at length

against "causal reductionism," ending with the

conjecture that "a positive account of how free

will is embodied in neurological functioning"

should come from "appreciating the multiple

interacting layers of information processing

in the brain."" ''' Similarly, John Polkinghome

develops the notion of a "downward causa-

tion,"" of the kind involved "when we will the

movement of our arm,"" insisting "every level

of description may impose its own organiz-

ing pattern upon the flexibility of what can

occur." " These illustrative comments reflect

a basic awareness that we examine and un-

derstand our world at different so-called "lev-

els of description."" Implications of this in-

sight tend to embarrass reductive enterprises

such as attempts to explain personal moral

choices exclusively in terms of the laws of

physics, encouraging multilevel interpreta-

tions of complex systems.

Multilevel thinking "conies naturally'" in

the domain of computer science. We find

computer science professor Douglas

Hofstadter, for example, expressing thoughts

remarkably like those of Nancey Murphy,

John Polkinghorne and their colleagues:
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My belief is lliat the explanations of

"emergent" phenomena in our brains

—

for instance, ideas, hopes, images,

analogies, and finally consciousness

and free will—are based on a kind of

Strange Loop, an interaction between

levels in which the top level reaches

back down towards the bottom level

and inOuences it, while at the same time

being itself determined by the bottom

level.'**

Being card-carrying members of the

computer science community. AI engineers

and roboticists should be no less disposed

than Hofstadter to recognize what he de-

scribes as "causes that propagate both up-

wards and downwards" in multilevel sys-

tems.^*^ Accordingly, they should be com-

fortable defending our hypothetical robot,

Andrew, with ideas now found both in com-

puter science and theology. Critics of An-

drew might complain, "This robot has no free

will—his moral choices are determined

merely by the physical operation of his cir-

cuitry." Andrew's designers should be ex-

pected to reply, "His moral choices are

emerging through interactions of high-level

software representations of his moral prin-

ciples and low-level sensor inputs revealing

his situation. All of this certainly does hap-

pen to get realized in the operation of his

circuitry, but that's not what is under dis-

cussion here—an exhaustive account of all

the electronic activity in Andrew does not

tell us what he is doing." (hi fairness, it

seems, the robot should deserve at least as

much defense against "causal reductionism"

as his human counterparts.)

The foregoing reference to a type of de-

terminism that is "blind to the distinction be-

tween possibility and actuality" is a nonstand-

ard labeling that warrants some preliminary

explanation. The explanation, in turn, begins

with some briefcomments regarding theoreti-

cal physics. So-called "Laplacian determin-

ism" has rather been a benchmark concept of

detenninism since it was enunciated by eigh-

teenth-century mathematician Pierre Simon de

Laplace. It is a detenninism correspondingly

innocent of the twentieth-century revelation,

from tiuantum theory, that it is impossible to

obtain the information about simultaneous

positions and momenta required to describe a

"clockwork universe" in which successive

states of macroscopic physical systems are

precisely defined and predicted. Although at

least one respected scientist accordingly iden-

tifies quantum mechanics as "the graveyard

of determinism," ^"
it does not immediately

follow that all manner of determinism has

vanished from physics. A first note of cau-

tion in this regard is sounded by Roger

Penrose, in Sfuukm's of the Mind, with this

observation:

It is not Cardano's probability theory

that operates at the quantum level,

despite the common opinion that the

quantum world is a probabilistic world.

Instead, it is his mysterious theory of

complex numbers that underlies a

mathematically precise and probability-

free description of the quantum level of

activity.'*'

Penrose proceeds to explain that, although

superpositions of states may be alien to ev-

eryday experience, the (Schrodinger) equa-

tions describing evolution of this strange "mi-

cro-world" yield a "description that is indeed

mathematically precise and, moreover, com-

pletely deteniiinistic!"^- Recognizing that

some scientists^' hold an inteipretation of

quantum theory under whicft the Schrodinger

equations describe a world of (superimposed)

possibilities (with quantum measurement re-

vealing the world of actualities), the deter-

minism mentioned by Penrose may be iden-

tified as a determinism that is sensitive to the

distinction between possibility and actuality.

In contrast, it is specifically Laplacian deter-

minism that is "blind" to this discrimination.

The distinction between possibility and ac-

tuality appears also to be a feature of pro-

cess theology. Whatever its exact relation to

quantum physics, process theology clearly

is not consistent with Laplacian detenninism

and views free moral choices as a "wedge of

novelty"^"* or a "creative advance into nov-

elty"^'' that maps possibility into actuality.

A third type of determinism, insisting

upon total predictability—that is, predictabil-

ity for all cases—is also rejected by some as
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a determinism compatible with free will. John

Polkinghorne draws attention—in Science

and Providence—to macroscopic "complex

dynamical systems" that display "a delicate

sensitivity to circumstance which makes them

intrinsically unpredictable," afl'ording us "the

prospect of describing a world in which we

(and God) have freedom to act." ^'' For the

specific case of nonlinear dynamical systems.

Relieved of all concern about determinism^

AI engineers should be free to employ any

appropriate technique—such as rule-

based reasoningy artificial neural networks,

or case-based reasoning—that would plau-

sibly contribute to Andrew's capabilities for

''humanlike^' moral choice behavior.

at least, Polkinghorne may be overstating un-

certainties somewhat by claiming "The fu-

ture is no longer contained in the past" ^^;

mathematical equations describing systems

of this kind do offer an in-principle determin-

ism, although practical ignorance of their ini-

tial conditions typically makes the systems

in practice unpredictable. Nevertheless, his

recognition that authentic freedom calls for

something less than a determinism yielding

perfect predictability is clearly shared by

computer scientist Douglas Hofstadter.

Hofstadter reaches the conclusion, however,

by a somewhat different path. He begins a

thought experiment involving several kinds

of systems (including a robot) with the sug-

gestion, "By carefully groping for what we

really mean when we choose to describe a

system—mechanical or biological—as being

capable of making 'choices,' I think we can

shed much light on free will."^** His thought

experiment eventually progresses to the case

of a chess-playing robot equipped with a lim-

ited ability to monitor the processes result-

ing in its own choices. Hofstadter then of-

fers the following interesting observation

about this case:

[T]his program does monitor itself and

does have ideas about its ideas—but il

cannot monitor its own processes in

complete detail, and therefore has a sort

of intuitive sense of its workings,

without full understanding. From this

balance between self-knowledge and
self-ignorance comes the feeling offree

will.'"

If one replaces Hofstadter's stipulation

that the robot "cannot monitor its own pro-

P cesses in complete de-

tail" with the notion that

it finds its choices "in

practice unpredictable,"

one discovers a striking

resemblance between

the insights of Hofstadter

and Polkinghorne. The

computer scientist's

thought experiment adds

an assertion, though, that

seems somewhat more

' illuminating—from a

"balance between self-knowledge and self-ig-

norance" comes our "feeling of free will." In-

deed, if our own moral choices were found to

be unpredictable in practice because their

bases were altogether inscrutable, any claims

of moral responsibility should be difficult to

maintain.

If an AI engineer were called upon to de-

sign an advanced robot incorporating the two

requirements of free will just described—that

is, a free will consistent with moral choices

we feel are mapping us from possibilities into

actualities, through processes we only partly

understand—which available AI resources

might be prescribed? Fuzzy logic technol-

ogy should be expected to figure prominently

in the answer, for it satisfies both require-

ments. Systems using fuzzy logic typically

combine rules in symbolic form (e.g., "If

charity's need is great and my resources are

ample, then my contribution should be large")

with more opaque computations (e.g., deter-

mination of centroids during defuzzification).

In this sense, fuzzy logic systems inherently

furnish support for modeling the "balance be-

tween self-knowledge and self-ignorance"

prescribed by Hofstadter. Fuzzy logic sys-
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tems also are structurally suitable for model-

ing mappings of possibilities into actuality.

It is a distinguishing property of fuzzy logic

inference systems that multiple rules can con-

tribute to each inference (unlike bivalent logic

systems, in which only one rule is selected

for "firing"). This means that contradictory

conditions can be considered during compu-

tation of each conclusion—a property inher-

ently suited for modeling realms of possibili-

ties, as well as the paradoxical superpositions

found in quantum mechanics. It should be

acknowledged that a potential objection to the

use of large fuzzy logic systems—of the sort

we should expect in an advanced robot such

as Andrew— is the enormous size of the mle

sets they could entail. Modular design of the

rule sets can substantially relieve this prob-

lem,"*" although it could remain a limitation

of some importance on implementation scale.

Conclusion
The foregoing analysis of free and mor-

ally responsible agency, as it has been under-

stood in theological communities and others

closely related, addressed four fundamental

features of the concept—reason, community,

awareness and free will. In each case, com-

parison of these features with available AI

resources revealed no obstacles, in principle,

to their future incorporation in an advanced

robot (although some possible scale limita-

tions upon fuzzy logic inference systems were

acknowledged). Traditional accounts of the

examined features, therefore, appear gener-

ally to be translatable into elements ofA I sci-

ence and technology.

Jesus repeatedly asked his disciples "Who
do you say I am?" (e.g., Mark 8:29). Results

from this essay are an invitation to envision

the robot Andrew asking a different but simi-

lar kind of question: "What do you say I am?"

Would human beings comfortably answer that

Andrew is a free and morally responsible

agent if he can convincingly pass a special

version of the Turing test—one specifically

tailored to include behavioral criteria based

on the foregoing analysis? If he is denied this

status, how might this response be explained?

In either case, artificial intelligence already

furnishes the technical vocabulary and labo-

ratory resources identified in this essay for ex-

pressing and experimentally supporting the

answers given. Moreover, it can be reason-

ably expected that work with AI methods

should occasionally illumine traditional theo-

logical views—it is, after all, a venerable les-

son of computer science that one very reliable

way to understand something thoroughly is to

try simulating it in software. In sum, there

are good reasons to believe artificial intelli-

gence can help theologians and scientists ad-

vance their understandings of free moral

agency.
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CoNSTRUcriN(; Futures: Outlininc; a Transhumanist Vision of the

Future and the Challenge to Christian THEOLociv of its

Proposed Uses of New and Future Developments in Technology

Darrell R. Jackson
The Centre for Missiology and World Christianity

The University ofBirmingham

Transhumanists arc committed to re-evaluating the entire human condition and offering

proposalsfor transcending mortality, principally by augmenting the human body with mechani-

cal components or by transferring the human mind into intelligent hyper-computers. In this

essay, the author's methodology is to critique the culture oftranshumanism, arguing, with Barbour,

that all technology is tool whose use is determined by the cultural and socialframeworks within

which it is utilized. Transhumanism is characterized as morally ambiguous, extremely individu-

alistic, fixated upon health, vitality, and power, ideological, reductionist, and self-deluded. Its

proposed use of technology is, thus, highly suspect and deserves a robust theological response.

Introduction

I came across transhumanist writings

when following a number of internet links in

connection with the film. The Matrix, a futur-

istic film rich in philosophical and religious

themes, in which the everyday world is per-

ceived as real. Cinema-goers iire made aware,

however, that this world is, in fact, a deliber-

ate deception, an electronic simulation. The

reality is that human beings are kept in a state

of suspended animation, their body heat gen-

erating sufficient electricity to run the all-pow-

erful machines of artificial intelligence. It is

a future in which evolution has seen the ma-

chine triumph over humans. It is a future in

which machine intelligence has outwitted

human intelligence. Deep Thought's great-

grandchild is now the supreme Grand Mas-

ter. Requiescat in pace, Kasparov!

In The Matrix, the moral ambiguity of hu-

manity is certainly hinted at, but the domi-

nant theme is unmistakably that of a world of

brutal and total domination, directed with

ruthless efficiency by intelligent machines.

Transhumanism deserves some attention be-

cause Transhumanists are actively committed

to turning aspects of this piece of celluloid

fiction into electronically augmented fact.

What is transhumanism?
The internet home page of the World

Transhumanist Asse)ciation states the follow-

ing:

Transhumanism advocates the use of

technology to overcome biological

limitations and transform the human
condition.'

Transhumanism seeks the acceleration of hu-

man life beyond its human fonn and limita-

tions via science and technology. It is more

than an abstract belief; it is an attempt to re-

evaluate the entire human condition. The sug-

gestion that mortality will one day be over-

come through the application of science might

appear at first to be a claim from the pages of

a science fiction novel. Although

transhumanist philosophers and scientists cur-

rently predict that this is likely to be a long-

term project, they express boundless confi-

dence that the eventual evolution of post-hu-

man species will relegate Homo sapiens to a

mere staging post in the evolution of intelli-

gence.
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Transhumanists recognize that to arrive

at a post-humair stage of evolution will re-

quire massive leaps in technology. Fortu-

nately, there are a number of intermediate

technological advances that they encourage

as a means of extending the quality and length

of human life in the meantime. Transhuman-

ists, particularly those who belong to the

branch known as Extropianism, are commit-

ted to living out their transhumanist philoso-

phy. Life-enhancing drugs, gene therapy, the

elimination of aging, the abolition of disease,

and cryonic preparation of those already dead

for possible future revivification, are all ex-

amples of technologies that Transhumanists

believe will offer short- to medium-term ad-

vances toward the possibility of becoming

post-human. Beyond that, the hopes offered

by superhuman artificial intelligence and

nanotechnology hold out the possibility of

locating human intelligence in self-replicat-

ing machines.

"Extropy," "cryonics," and "post-human"

are three of the simpler terms used by Trans-

humanists to describe aspects of their philoso-

phy. As with many areas of scientific explo-

ration, transhumanism brings with it a bewil-

dering airay ofjargon. A glossary is provided

in Appendix A.

Two documents attempt to lay out the ar-

eas of transhumanist thinking and practice:

the "Transhumanist Declaration"' and "The

Extropian Principles."^ Advocates argue that

neither is a dogmatic statement of belief—
Transhumanists are overwhelmingly libertar-

ian in outlook—but that they are important

codifications of transhumanist values. They

also argue that transhumanism is not able to

deliver a philosophy or ideology."^ Nick

Bostrom, a leading exponent of transhuman-

ism, and a lecturer at the London School of

Economics, fomially defines transhumanism

as "the intellectual and cultural movement that

affirms the possibility and desirability of fun-

damentally altering the human condition

through applied reason."
*"

The Extropian Institute is a prominent

group within transhumanism, which values

self-ownership, self-transformation, indi-

vidual freedom, and freedom from state co-

ercion. Extropians favor the rule of law and

decentralized power. In this regard, most

Transhumanists are fiercely anti-collectiv-

ist.

A history of transhumanist
thought

Nick Bostrom highlights the formative

work of J. B. S. Haldane, Deadalns: Science

and the Future (1923); the later work of J. D.

Bernal, The World, the Flesh, and the Devil

(1929); Bertrand Russell's Icarus: the Future

of Science (1924); the thought of Aldous

Huxley and of others who have written about

technology and the future.

In 1957, the tenn "transhumanism" was

coined by Julian Huxley in New Bottles for

New Wine. Ettinger's work on cryonics. The

Prospect of Immortality (1964) carried for-

ward the discussion. In 1989, after a long ca-

reer teaching Future Studies in New York,

FM-2()30 (formerly known as F. M.

Esfandiary) wrote the book, Are You a

Transhuman?, in which he described a

transhuman as the evolutionary bridge be-

tween Homo sapiens and the post-human.

1988 saw the first edition of Extropy

Magazine; and in 1992, the Extropy Institute

was founded by Max More. He developed the

first extended definitions of transhumanism

that most contemponiry Transhumanists would

be able to identify with.

The World Transhumanist Association

was founded in 1998 by Bostrom and David

Pearce, following differences in political

views between the Extropian Institute and

other Transhumanists. The Association be-

gan publishing the Journal ofTranshumanism

in March 1998.

A number of commercial organizations

and nonprofit foundations are loosely brought

together under the WTA umbrella. The Fore-

sight Institute, various cryonics companies,

the American Humanist Association, Wired

magazine, the World Future Society, and

Nanotechnology Magazine are all a piirt of this

loose network.
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What are the main transhumanist
themes?

The tone of the themes

In some of what is written by Transhu-

manists, one detects a tone of self-irony, a

refusal at the last to take themselves too se-

riously. Despite this, there remains a detect-

able hubris about the potential for human
achievement.^ Transhumanists are radically

technophilic, optimistic, and self-fascinated.

What follows is an attempt at an all-too-brief

sketch of the main themes of transhuman-

ism.

Artificial intelligence (At)

It is generally accepted that "human
equivalent computers" will be available within

a very short time, certainly within the next

ten to twenty years. Such a view is not with-

out its significant critics, however. Charles

Jonscher, former Co-Director of the Research

Program on Communication at MIT, argues

that computer intelligence will have to be-

come more human if it is to be considered

truly intelligent. He highlights the nature of

the debate that exists between philosophers

and scientists by drawing attention to the con-

viction of another MIT scientist, Marvin

Minsky, arguably one of

the most important ofAI

exponents, that the brain

is simply a meat ma-

chine, an incredibly ad-

vanced calculator.**

Jonscher poses the

counter-argument suc-

cinctly: Is there more to

thinking than comput-

ing?'' While the speed of

operation of silicon cir-

cuitry is vastly superior

to the biological neural

network of the human brain, the process of

human thought appears to rely only in part

upon strictly logical, or digital, processing.

The greater majority of human reasoning is

analogical. Human reasoning can compre-

hend and ascribe significance, meaning, and

understanding.

S

AI has been most successful where the

computer has been programmed to perform

specialized tasks—chess-playing computers,

for example. Such "intelligent" computers

can outperform humans and can be pro-

grammed to "leani" from previous gameplay.

In 1995, a computer-controlled van drove it-

self for several thousand miles across North

America, although successfully negotiating

the crowded streets of Calcutta would have

certainly been a more exacting challenge for

the algorithms.

As the human species has gradually

evolved, human beings have developed higher

functions, such as theorem-solving and math-

ematics. AI is gradually taking this ground,

and enthusiasts predict that the acquisition of

locomotion skills will follow, perhaps by aug-

menting the existing human body with artifi-

cial components, or perhaps by using nano-

technological artefacts'" into which human in-

telligence can be uploaded. However, while

computers may have some potential for uni-

versal application, experience proves that

humans still outperform in those areas where

they have adapted for survival—the move-

ment, manipulation, and social interaction that

allowed early human beings to hunt together

Life-enhancing drugs, gene therapy, the

elimination of aging, the abolition of

disease, and cryonic preparation of those

already deadfor possible future revivifica-

tion, are all examples of technologies that

Transhumanists believe will offer short- to

medium-term advances toward the possi-

bility ofbecoming post-human.

when they wanted to eat other animals, and

to run away when the animals wanted to eat

them. Scientists are enthusiastically pursu-

ing even these areas however. One of the

current programs at the Field Robotics Cen-

ter, Carnegie-Mellon University, is working

to uncover the basic principles that will best
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govern a group of robots trying to do useful

work in difficult and hazardous environments.

Robots are being grouped in "cognitive colo-

nies" with governing architecture based on the

free market economy. The robots are faced

with the gradual "loss" of members of the

colony as, one by one, randomly selected ro-

bots are switched off. The scientists at the

Center are keen to explore the manner in

which the colony subsequently rearranges its

method of operation, in order to achieve the

initial task of mapping a mock-up of an ur-

ban environment. The initial demonstration,

scheduled for the Fall of 2001 , will also seek

to deteniiine the point at which critical mass

is lost and the colony ceases to function." Co-

operation, competition, survival, organization,

and adaptation will all be demonstrated by the

robot colony, but will the robots understand

what they are doing or why they are doing it?

Christian faith is demonstrably useless if

its gospel does not offer the possibility of

resurrection (1 Cor 15:12-16). This is the

central component of its missionary

proclamation. Transhumanism is de-

monstrably useless if it does not offer a

realistic chance ofbecoming post-human.

These questions reveal the areas in which the

AI debate will continue.

Consciousness uploads

In 1991 Hans Moravec, Chief Research

Scientist at Carnegie-Mellon University, pub-

lished his paper, "The Universal Robot," in

which he describes a surgical operation where

the contents of a human's brain are scanned

and transferred to a computer, cell layer by cell

layer. Each cell layer is successively excised

and aspirated away during the process. As the

last brain cells are scanned, the electronic sur-

geon removes its hand from the empty cranium,

the abandoned body dies, and then "life" be-

gins again from the perspective of the new

"body" in "the style, color, and material of your

choice. Your metamorphosis is complete."
''

By such means, it is predicted that a route from

human to post-human is conceivable.

Moravec 's work in robotics began in the

late 1970s, and he has been making impor-

tant contributions in this field since. His pre-

dictive writing, including his most recent

book. Robot: Mere Machine to Transcen-

dent Mind, has played its part in developing

transhumanist reflection in this area. Moravec

believes that the emerging intelligent robots

will learn human values and skills, they will

become "children of our minds," and we will

look on with pride as our children out-think

and out-perform us." Moravec describes

them as, "built in our image and likeness, our-

selves in more potent form." '^ His confident

predictions are based on his careful presenta-

tion of the increasing computer power avail-

able to AI and robot programs. He predicts

the aiTival in 2040 of "a freely moving ma-

chine with the intellec-

tual capabilities of a

human being." '^ Ray

Kurzweil has made
similar claims in his

|; book, The Age ofSpiri-

^^ tual Machines. He is

|> fascinated by the rap-

idly escalating intelli-

gence of computers and

the way in which hu-

man beings will be able

to interface with them via direct neural con-

nections to the brain. He concludes that by

2099 there will no longer be any, "clear dis-

tinction between humans and computers." "'

Of course, there is much discussion within

transhumanism about whether such post-hu-

mans will have any social interaction with

those who choose to remain human. The

range of possibilities include mutual coexist-

ence, anti-human discrimination, servitude or

slavery, the deliberate extinction of all remain-

ing human beings, or the departure of post-

humans for other locations in the universe. It

is suggested that just as social interaction be-

tween humans and other animals is limited,

so post-humans will have little reason to in-

teract with humans and that, in fact, their evo-
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lutionary development is likely to mean that

human beings will not understand post-human

patterns of communication or existence.

Nanotechnology

Today, "calculating" and "computing" are

virtually synonymous terms. Molecular en-

gineers working at the forefront of

nanotechnology look back to early mechani-

cal calculators.'^ The mechanical computing

machines of Babbage and others were effi-

cient and accurate, but they were simply too

big. Nanotechnologists argue that electronic

computation will eventually reach a develop-

ment ceiling imposed by the unpredictable

quantum behavior of electrons as electronic

circuitry approaches certain thresholds of ex-

treme miniaturization. Nanotechnology en-

visages mechanical devices built with molecu-

lar gears, pumps, switches, and valves. Had

such techniques of miniaturization been avail-

able to Babbage, it is feasible that the

Macintosh on which I am writing this would

have been composed of such molecular com-

ponents. Given advances in microbiology, it

should be possible to develop molecular as-

semblers: tiny molecular machines assem-

bling molecular components in predetemiined

patterns. By arranging these molecular parts,

it will, in theory, be possible to build com-

plex miniature calculating machines that go

far beyond what any computer based on elec-

tronic circuitry will be capable of.

Nanotechnologists are enthusiastic about

current biotechnology and its ability to create

proteins and replicate the activity of certain

viruses. To date, no significant critique of

Drexler's Engines of Creation, in which he

develops his theories of nanotechnology, has

been published to disprove the techniques he

describes, hideed, biotechnologists are now

developing models of Drexler's molecular

gears, pumps, valves, and tubes. Current bio-

technology can only replicate vulnerable,

and structurally useless, proteins. It is pre-

dicted that future molecular assemblers will

be able to build carbon-based structures im-

mensely stronger than existing materials. Not

surprisingly, military interest is high in the

possibility of new armor-plating and armor-

piercing materials.

Prolonging and enhancing life

Transhumanists accept that technology

has not yet advanced sufficiently to allow ac-

curate predictions about consciousness up-

loads or human augmentation with cyber-

machinery. Transhumanists are optimistic

about future medical technology, and there is

enthusiasm forcryonics (halting the physical

deterioration of the dead body by freezing at

extremely low temperatures) and for biostasis

(a less destructive process that achieves simi-

lar ends through the introduction of biologi-

cal or biomolecular "agents'" into the dead

body). Transhumanists predict that medical

technology will have advanced sufficiently to

allow the undoing of the damage inherent in

the preservation process and the replication

of the individual's brain structure in an intel-

ligence artefact.

Transhumanists refuse to be fixated upon

future possibilities and work toward realiz-

ing their ideals in this world. Vigorous, joy-

ful, and effective living will be achievable

tlirough technological applications only a few

years away. Transhumanists acknowledge

problems such as pain and suffering but do

not allowed them to dominate their thinking.

The dismissal of such problems are actively

sought through the use of mood-enhancing

medical drugs, tlirough genetic manipulation

and gene therapy. The artificial cloning of

body organs and body parts to replace those

that have become worn out is encouraged, as

is the discovery of a process to halt or slow

down the aging process. Lifelong, emotional

well-being might be described as a "realized

transhumanist eschatology."

Space colonization

Space is the Transhumanist 's final frontier.

It is the penultimate challenge to the existence

of intelligent life on the planet eaith. Cosmolo-

gists predict that the sun will have expanded to

engulf the earth within approximately 7x10"

years. Prior to this, the earth will have become

inhabitable due to incredible heat. Human life

is certainly doomed to extinction unless it, or
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its post-human successors, have made the

move into space well before the planet evapo-

rates. In his book, The Physics of Immortal-

ity, Frank Tipler cites the work of Freeman

Dyson, who suggested that the earth contains

sufficient raw material, if taken apart, to en-

able the construction of alternative biospheres,

so-called O'Neill colonies.'** Tipler argues:

[Intelligent life] must take the natural

structures apart if it is to survive. So I

conclude that it will.'''

It is difficult to imagine how human beings

might survive in such situations, but Trans-

humanists are not shaken by such difficulties.

They imagine a future where augmented, post-

human species, not human beings, will be do-

ing the surviving and the colonizing of space.

The ultimate frontier to challenge the sur-

vival of all intelligent life will be reached at

the opposite cosmologi-

cal pole to the Big Bang.

Considering this mo-

ment, Tipler can only

speculate and call his

Omega Theory into play.

Transhumanists remain

uncannily quiet about

that moment. Christians

affimi their faith in a God who, if sovereign

at all, will continue to be sovereign at that mo-

ment, too. The truth is, however, that human

beings do not have an adequate vocabulary to

describe the end of all that we currently com-

prehend about our universe. It is doubtful that

a post-human would be any more capable of

articulating such a vocabulary.

How does transhumanism most
directly challenge Christian faith

& mission?
Chiistian faith is demonstrably useless if

its gospel does not offer the possibility of res-

urrection (1 Corinthians 15:12-16). This is

the central component of its missionary proc-

lamation. Transhumanism is demonstrably

useless if it does not offer a realistic chance

of becoming post-human. Both world-views

are concerned with the human condition, with

whether mortality can be made more purpo-

sive and satisfying, and ultimately with

whether, and how, the human condition may
be transcended. Both boldly address the ques-

tion, "Where, O death, is your sting?" ( 1 Cor

15:55), but each offers radically different an-

swers. This is the direct challenge of trans-

humanism to Christian mission, a challenge

first issued by secular humanism. With the

advent of technological and scientific possi-

bilities that classical secular humanism could

not even have begun to dream about,

transhumanism 's radicalized challenge raises

the stakes in the struggle to replace God:

[I Immortality, constant bliss, and a

godlike intelligence, arc being dis-

cussed as hypothetical engineering

achievements!-"

A brief summary of the many points of

difference are tabulated in Appendix D and

Transhumanists have no way ofknowing

whether post-humans would honor, for

examplef the transhumanist principle of

non-coercion. Indeed, there is no intrin-

sic reason why they should.

should prove helpful in highlighting further

the challenges for Christian mission.

A critique of transhumanism
My critique of transhumanism will rely

not upon examination of the various scien-

tific disciplines and technologies that enable

the forwarding of a transhumanist agenda.

Such technical discussion is outside the scope

of this paper and beyond my own compe-

tence.-' However, with simple profundity,

Jonscher concludes:

I have gleaned two lessons from the

history... of electronic technology. The
first is to regard almost any prediction

of the future power of the technology

itself as understated. The second is to

regard almost any prediction of what it

will do to our everyday lives as

overstated. --

Jonscher concedes that the escalating pace of

technological development is the field of the
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scientist and electronic engineer, but that the

application of the technology to "everyday

lives" becomes equally the concern of social

scientists, philosophers, ethicists, theologians,

and many others in the wider general public.

It will not do, then, for Transhumanists to pro-

test that theologians cannot engage in this

debate because scientifically they are to be

considered "lay." This is a debate of concern

to all, for it reflects the ongoing discussion of

science and its technological application.

At this point, I am in broad sympathy

with Barbour's evaluation of science and

technology,-^ namely that a middle way

needs to be sought between lechnophobia

and technophilia. This middle way recog-

nizes that, at its most basic, technology is

"tool," but that the ploughshare can be used

to turn the earth as well as to beat a brother's

brains out. AH technology has a cultural and

social context within which it is developed

and utilized. This cultural or social factt)r

usually determines whether a technology is

beneficial or harmful. It is this critique that

I will initially bPiiig to bear upon transhu-

manism

The cultures of transhumanism

Moral ambiguity and extreme individu-

alism

A lack of moral and ethical clarity, com-

bined with extreme individualism, is com-

monly observed within transhumanist writing.

Greg Burch, an Extropian and practicing law-

yer, writes:

The ideas and values contained within

the Extropian community are vigor-

ously individualistic, [and] find the

workings of the freest possible market

systems as the best current environment

for incubating a positive future for

humanity.'^

When pushed about the apparent lack of moral

precepts, Burch offers a morality based on

mind in which it would be immoral to reduce

mental capacity in any instance. Given this

reluctance to offer a framework for morality,

it becomes very difficult to see how "good"

decisions are distinguished from "bad," ben-

eficial from hamiful.

There is an irony in the fact that current

transhumanist principles are essentially

framed from within a human framework.

Transhumanists have no way of knowing

whether post-humans would honor, for ex-

ample, the transhumanist principle of non-

coercion. Indeed, there is no intrinsic reason

why they should, given the lack of moral or

ethical constraints that Transhumanists are

prepared to propose or adopt.

The Transhumanist Declaration refers to

the creation of forums for rational debate and

the need for a social order within which "re-

sponsible decisions can be implemented."-^

However, no suggestion about the shape of

this social order is offered. No suggestions

are offered about the likely shape of the ratio-

nality that might emerge from the debate.

Christian theology is explicit in suggesting

such a framework. It advances the view that

human beings are created to live and love in

community, morally responsible to a God who
is acknowledged as the ultimate Creator.

Within such a framework, it is possible to

make judgements about the values of particu-

lar technologies. With the unstated framework

of the Transhumanists, there exist no criteria

forjudging the value and appropriate deploy-

ment of a new technology. This seems highly

problematic and potentially dangerous.

Fixation with health, vitality, and power
Transhumanism offers an inadequate

treatment of evil, suffering and pain. It there-

fore appears hopelessly naive about these as-

pects of the human (and, one suspects, the

post-human) condition. Transhumanism 's fa-

tal tlaw is to arrive at the conclusion that death

has a purely biological detenninant. Chris-

tians would wish to take this further by re-

flecting upon the significance of Adam's re-

bellious attempt to usurp forbidden knowl-

edge. Christian theology would thus assert

that death is, in part, a spiritually detennined

human condition for which only a spiritual

cure can be applied. This is discovered in the

sacrificial death of Jesus Christ.

It is in the moment of crucifixion that the

reality of evil and suffering are brought within

the scope of God's redeeming purposes. A
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Christian theology of redemption, for ex-

ample, offers hope that the mentally diseased

will one day experience the same measure of

wholeness and completeness enjoyed by oth-

ers. Transhumanism conveniently fails to

mention whether a mentally diseased person

might be capable of augmentation, and there-

fore redefinition as a post-human. One is sus-

picious that this would be seen as undesirable

by most Transhumanists.

Transhumanism appears naively to as-

sume that being smarter, stronger, and

healthier than Homo sapiens means that post-

humans will be better voters, consumers, poli-

ticians, or more fun-loving, less suicidal, and

more ethical. Without an adequate analysis

of the dark side of human nature,

Transhumanists have no means at their dis-

posal to prevent its transfer into post-human

repositories of intelligence, whichever aspect

of the brain or intelligence it is believed this

dark side might reside in. Christian theology

is unequivocal about the dark side of human

nature; it is experienced by every individual,

without exception. Only by accepting this

diagnosis can an adequate prognosis of even-

tual cure be offered.

Finally, it is ironic that Transhumanists

trumpet their role as an evolutionary bridge

between Homo sapiens and post-humans, all

the while seeking the abolition of pain. Evo-

lutionary theory suggests that pain and suf-

fering are necessary to the evolution of a spe-

cies; a mechanism for survival, a stimulus to

greater effort and action. It is possible to sug-

gest from this perspective that the absence of

pain in the post-human condition would leave

this particular stage of evolution prey to ex-

ternal danger and unconcerned about the need

for development and improvement.

Potential ideology

Transhumanists are either deliberately or

carelessly blind to possible ideological com-

ponents within their philosophies. In describ-

ing the function of ideology in post-industrial

societies, Habermas suggests that ideology

may be all the more difficult to observe be-

cause it is often not explicitly stated and lies

buried deep within technocratic or technologi-

cal solutions or organizations. '*' This may
explain, in part, the reported revulsion of au-

diences with Extropian presentations and the

subsequent charges of Nazism.-^ It is not

enough for Transhumanists to retort, "But we
are only interested in scientific advance!"

Scientific advance occurs within human so-

cieties and cultures, and these are all poten-

tially ideological.

Reductionism

Tipler has been criticized for defining, a

priori, that the brain is an information-pro-

cessing device.'** This places discussion about

the nature of the brain beyond the scope of

investigation. Transhumanists adopt a simi-

lar position. David Gelernter criticized pro-

ponents of strong AI for insisting that the mind

is a machine; he points out that, as long as

this is their model, AI technologists will con-

tinue to build only machines and not minds.-'*

Their preoccupation with intelligence, and its

eventual transfer alone to a post-human arte-

fact is highly reductionist. Roger Penrose

points out that possessing "mind" (or self-con-

sciousness) appears to confer an evolution-

ary selective advantage.^" It is thus arguable

that it would be absolutely necessary to trans-

fer "mind," in order to program this selective

advantage into post-humans.

It is probable that eventually technologi-

cal advances will see the construction of a

neural network sufficiently complex to allow

the creation (or emulation) of an artificial

brain. But questions about whether this will

be able to contain a "mind" remain open.

Roger Penrose is highly dubious about such

claims." Even should it be possible to trans-

fer intelligence or knowledge, will the cyber-

netic simulation be the equivalent of a human

brain or being?

A Christian critique of such reductionism

has to consider the question of what it means

to be human. It considers the replacement of

"human being" with "an intelligent machine"

to be a less-than-adequate substitution. Be-

fore moving on too hastily, it is instructive to

consider the reflection of surgeon Michael

Rees, who asks, in his discussion of organ

transplantation, what it means to be human. ^^
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Current medical practice assumes that, with

the onset of brain death, human Mfe ceases,

even though other organs might still function,

given the correct medical attention (and thus

enabling their removal for transplantation).

The human person is more than simply

an information-processing facility, although

Rees's reflections challenge Christian theo-

logians to offer a theology that celebrates the

human brain as a creative high-point, with-

out falling into reductionist idolatry of the in-

telligence that resides within it. Since Au-

gustine, Christian theologians have insisted

that human beings are created for relation-

ship, to appreciate transcendence, to love, to

feel—not to discover who they are through

self-actualization alone, but through their re-

lationships with other human beings. It is in

these relationships that we discover our ca-

pacity to love, to live, to be fully human, to

know who we truly and uniquely are. This

has become a central feature of current theo-

logical reflection upon the Christian doctrine

of the Trinity.^'

Self-ownership

My final critique will bear upon the Ex-

tropian core virtue of self-ownership.'^ This

virtue offers the hermeneutical key to under-

standing the Transhu-

manist program as, in :?

large measure, a pro- ^

gram of control. Its
~

central concern appears

to be absolute control

over the realms of na- fe

ture, through the appli- *"

cation of science and

technology. At the

same time, Extropians ^~

argue for the removal of all forms of control

over the individual. They argue for the re-

moval of taxation, for a privatized welfare

state, and for the abolition of all forms of

collectivism in a sweeping program of po-

litical reforms that includes many other fea-

tures typical of far-right politics. Not all

Transhumanists share these political conclu-

sions, but all would give centrality to self-

ownership in one form or other Through

expressions of self-ownership, many ambi-

guities are erased. If I am no longer respon-

sible for anybody else, my conscience is clear

when I encounter the less fortunate; their

condition must be their own fault. If I take a

de-regulated medicinal drug and it kills me,

it is my own fault, as I should have checked

with the consumer rating agencies.

Tillich's work is useful in posing the am-

biguity of life and the inability of human be-

ings to live with polarities.'^ Transhuman-

ists have eased the tension of the individual-

ism/participation, the dynamics/fomi, and the

freedom/fate polarities by rejecting fate, form,

and participation in favor of unrestrained in-

dividualism, dynamics, and freedom. These

are central to the Transhumanist concept of

self-ownership. Christianity might fairly be

criticized for tending to emphasize the other

side of these polarities: but the truly human-

izing option, as God intends it to be, is to hold

the polarities in tension: to live as freely as

Christians believe Jesus did, to live as fully

conformed to the will of the Father as Jesus

was, to emulate the unique Son of God who
wholly identifies with imperfect humanity.

The truly humanizing choice is not either/or,

but both/and.

Transhumanism appears naively to as-

sume that being smarter, stronger, and

healthier than Homo sapiens means that

post-humans will be better voters, con-

sumers, politicians, or more fun-loving,

less suicidal, and more ethical

In debate with Burch, Toth-Frejel high-

lights the weakness of the self-ownership the-

sis:

[Olwning something suggests that one

created it or exchanged something for

it.'^

The ideal of self-ownership is simply not sus-

tainable when the communal and societal

cradle of human growth and development is

considered, "from the friend who introduced
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your parents in the first place, to the guy who

paved the road that they took to get to the

hospital where you were born...."^^

God creates human beings within an en-

vironment in which they are able to grow, de-

velop, and learn. Life is a gift, that which we

call "self" is given us by a loving and cre-

ative God. The moment I wrest ownership of

this "self' from the wise and caring nurture

ofGod is the moment I become dehumanized.

Self-ownership, Chiistian faith would insist,

is a self-delusion. It is a fatal error of judg-

ment that sets humanity adrift on a boundless

ocean without any fixed reference points other

than those in the immediate vicinity. Such

reference points cannot reliably give the clue

to where one happens to be on that ocean.

Jesus says, "I am the Way!" and through his

life, ministry, and mission offers the only hope

for understanding who we are and where we

are.

Conclusions
Transhumanism is a philosophy which, as

a development of secular humanism, is in di-

rect and explicit conflict with Christianity. It

claims the allegiance of those same women
and men for whom Christ died. Offers of in-

creased longevity and the possibility of im-

mortality are powerfully alluring—a careful

study of Christian eschatology reveals simi-

lar compulsions! The 2001 Reith Lectures,"*

titled "The End of Age," are currently being

delivered as these conclusions are drafted.

Tom Kirkwood, Professor at Newcastle Uni-

versity, England, is well aware of the com-

pelling nature of the quest for longevity and

immortality:

Never in human history has a popula-

tion so wiirully and deliberalcly defied

nature as has the present generation.^''

The quest is not the sole preserve of a few,

deviant scientists, hell-bent on an android fu-

ture; it is one simultaneously nourished in the

hopes and dreams of a great number of ordi-

nary men and women.

As a philosophy, Transhumanism is radi-

cally technophilic and optimistic. There is no

doubt that many of the technological devel-

opments heralded will eventually arrive. It is

easy to be sceptical about such things, but

sceptics can only ever wait for the optimists

to achieve their ends. Nothing can be dis-

proved by the sceptic. The optimist has all

the time in the world. It is not enough for

Chiistians to sceptically remain silent on such

issues. If the technology is gradually being

developed then appropriate ethical and theo-

logical responses must be attempted. Many
of the developments hoped for by

Transhumanists would be welcomed by the

Christian community yet an ambiguity re-

mains. This should not be surprising for this

ambiguity, moral and spiritual, can be claimed

to lie deep within any system of collective

human thought and aspiration. While Trans-

humanists might claim to have some compre-

hension of the latitude of the future, there is

still much research to be done to arrive at a

satisfactory method of detemiining its longi-

tude. Theological reflection must engage with

Transhumanist and other philosophies, to ar-

rive at a more adequate description of the fu-

ture.

Transhumanists are essentially "promis-

sory materialists" '^ who assume that because

something is possible, anything is possible and

therefore achievable. The Apostle Paul issues

the reminder that while, "everything is per-

missible, not everything is beneficial" ( 1 Cor

10:23).

The nineteenth and twentieth centuries

were the centuries of biology and physics re-

spectively. The twenty-first century will un-

doubtedly become the century of intelligence,

the mind and the brain, and Transhumanists

are advancing boldly into it. The challenge

to the Christian mission, yet again, is to be

involved at the heart of the debate and to ar-

ticulate the evangel in these new and strange

territories of the future.
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Appendix A:

Glossary of transhumanist terms^'^

AUGMENT: A person whose physical or

cognitive abiUties have been technologically

expanded beyond the range of natural humans.

BIOLOGICAL FUNDAMENTALISM:
A new conservatism that resists asexual re-

production, genetic engineering, altering the

human anatomy, overcoming death. A resis-

tance to the evolution from the human to the

posthuman.

BIOSTASIS: Broader than "cryonic sus-

pension"; suspension of all biological activ-

ity, by infusing the patient with cryoprotec-

tive chemicals and freezing or vitrifying

(cryonic suspension), or by chemically bond-

ing cellular components.

DEANIMALIZE: Replace our animal or-

gans and body parts with durable, pain-free

non-Hesh prostheses.

DEATHISM: The set of beliefs and atti-

tudes which glorifies or accepts death and re-

jects or despises immortality.

DEFLESH: To replace tlesh with non-

flesh.

EXTROPIA: A conception of evolving

communities embodying values of Boundless

Expansion, Self-Transformation, Dynamic

Optimism, Intelligent Technology, and Spon-

taneous Order. May be instantiated in virtual

cultural communities such as those on the Net,

or in future actual communities such as

Extropolis or Free Oceana.

EXTROPIAN: One who seeks to over-

come human limits, live indefinitely long,

become more intelligence, and more self-cre-

ating. A transhumanist who affirms the val-

ues and attitudes codified and expressed in

"The Extropian Principles."

EXTROPIATE: Any drug that has

extropic effects, including all cognition en-

hancing and life extending drugs.

EXTROPIC: Any action or process that

promotes extropy.

EXTROPY: A measure of intelligence,

infomiation, energy, life, experience, diver-

sity, opportunity, and growth. The collection

of forces which oppose entropy.

FUTURE SHOCK: A sense of shock felt

by those overtaken by unforeseen technologi-

cal trends.

HUBRIS: A collection of Extropians, as

in "a school of fish, a hubris of Extropians."

HYPERTEXT: Massively interconnected

database providing the ability to track infor-

mation in all directions, notify you of updated

information, etc.

INFOMORPH: An uploaded intelligence,

or information entity, which resides in a com-

puter.

MEME: Self-reproducing idea or other

information pattern which is propagated in

ways similar to that of a gene.

MORPHOLOGICAL FREEDOM: The

ability to alter bodily form at will through

technologies such as surgery, genetic engi-

neering, nanotechnology, uploading.

(MOLECULAR) NANOTECHNOLOGY:
The technology of precisely-constructed mo-

lecular-scale machines; from nanometer: a

billionth of a meter.

NEOPHILE: One who welcomes the fu-

ture and who enjoys change and evolution.

NEOPHOBE: One who fears change and

wants to abort technological and social trans-

formation.

POSTHUMAN: Persons of unprec-

edented physical, intellectual, and psychologi-

cal capacity, self-programming, self-constitut-

ing, potentially immortal, unlimited individu-

als.

SINGULARITY: The postulated point or

short period in our future when our self-guided

evolutionary development accelerates enor-

mously (powered by nanotech, neuroscience,

AI, and perhaps uploading) so that nothing

beyond that time can reliably be conceived.

TRANSHUMAN: Someone actively pre-

paring for becoming posthuman. Someone

who is informed enough to see radical future

possibilities and plans ahead for them, and

who takes every current option for self-en-

hancement.

TRANSHUMANISM: Philosophies of

life (such as Extropianism) that seek the con-

tinuation and acceleration of the evolution of

intelligent life beyond its currently human
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form and human limitations by means of sci-

ence and technology, guided by life-promot-

ing values.

UNIVERSAL IMMORTALISM: The

view that the problem of death can be solved

in its entirety (including bringing back those

"dead" who were not placed into biostasis)

through a rational, scientific approach.

UPLOADING: The transfer of a person-

ality (memories, knowledge, values, desires,

etc. ) from the biological human brain to a

suitable synthetic computing device in order

to allow easier upgrading of intelligence, self-

modification, and backup of the self in case

of accident.

tragic if the potential benefits failed to mate-

rialize because of ill-motivated technopho-

bia and unnecessary prohibitions. On the

other hand, it would also be tragic if intelli-

gent life went extinct because of some di-

saster or war involving advanced technolo-

gies.

6. We need to create forums where people

can rationally debate what needs to be done,

and a social order where responsible decisions

can be implemented.

7. Transhumanism advocates the well-be-

ing of all sentience (whether in artificial intel-

lects, humans, nonhuman animals, or possible

extraterrestrial species) and encompasses

many principles of modem secular humanism.

Transhumanism does not support any particu-

lar party, politician or political platform.

Appendix B

The Transhumanist Declaration^^

1. Humanity will be radically changed

by technology in the future. We foresee the

feasibility of redesigning the human condi-

tion, including such parameters as the inevi-

tability of ageing, limitations on human and

artificial intellects, unchosen psychology,

suffering, and our confinement to the planet

earth.

2. Systematic research should be put into

understanding these coming developments

and their long-term consequences.

3. Transhumanists think that by being gen-

erally open and embracing of new technol-

ogy we have a better chance of turning it to

our advantage than if we try to ban or pro-

hibit it.

4. Transhumanists advocate the moral

right for those who so wish to use technology

to extend their mental and physical capaci-

ties and to improve their control over their

own lives. We seek personal growth beyond

our current biological limitations.

5. In planning for the future, it is manda-

tory to take into account the prospect of dra-

matic technological progress. It would be

Appendix C

The Extropian Principles (version 3.0):

A Transhumanist Declaration^- (sum-

mary)

EXTROPY — the extent of a system's

intelligence, information, order, vitality, and

capacity for improvement.

EXTROPIANS — those who seek to in-

crease extropy.

EXTROPIANISM— The evolving trans-

humanist philosophy of extropy.

Extropianism is a transhumanist phWoso-

phy. The Extropian Principles define a spe-

cific version or "brand" of transhumanist

thinking. Like humanists, Transhumanists

favor reason, progress, and values centered

on our well being rather than on an external

religious authority. Transhumanists take hu-

manism further by challenging human lim-

its by means of science and technology com-

bined with critical and creative thinking. We
challenge the inevitability of aging and

death, and we seek continuing enhancements
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to our intellectual abilities, our physical

capacities, and our emotional development.

We see humanity as a transitory stage in

the evolutionary development of intelli-

gence. We advocate using science to ac-

celerate our move from human to a

transhuman or posthuman condition. As

physicist Freeman Dyson has said: "Hu-

manity looks to me like a magnificent be-

ginning but not the final word."

These Principles are not presented as ab-

solute truths or universal values. The Prin-

ciples codify and express those attitudes and

approaches affirmed by those who describe

themselves as "Extropian". Extropian think-

ing offers a basic framework for thinking

about the human condition. This document

deliberately does not specify particular be-

liefs, technologies, or conclusions. These

Principles merely define an evolving frame-

work for approaching life in a rational, ef-

fective manner unencumbered by dogmas

that cannot survive scientific or philosophi-

cal criticism. Like humanists we affirm an

empowering, rational view of life, yet seek

to avoid dogmatic beliefs of any kind. The

Extropian philosophy embodies an inspiring

and uplifting view of life while remaining

open to revision according to science, rea-

son, and the boundless search for improve-

ment.

3. Practical Optimism — Fueling ac-

tion with positive expectations. Adopting a

rational, action-based optimism, in place of

both blind faith and stagnant pessimism.

4. Intelligent Technology — Applying

science and technology creatively to transcend

"natural" limits imposed by our biological

heritage, culture, and environment. Seeing

technology not as an end in itself but as an

effective means toward the improvement of

life.

5. Open Society— Supporting social or-

ders that foster freedom of speech, freedom

of action, and experimentation. Opposing au-

thoritarian social control and favoring the rule

of law and decentralization of power. Prefer-

ring bargaining over battling, and exchange

over compulsion. Openness to improvement

rather than a static Utopia.

6. Self-Direction— Seeking independent

thinking, individual freedom, personal respon-

sibility, self-direction, self-esteem, and respect

for others.

7. Rational Thinking— Favoring rea-

son over blind faith and questioning over

dogma. Remaining open to challenges to

our beliefs and practices in pursuit of per-

petual improvement. Welcoming criticism

of our existing beliefs while being open to

new ideas.

1 . Perpetual Progress— Seeking more

intelligence, wisdom, and effectiveness, an

indefinite lifespan, and the removal of po-

litical, cultural, biological, and psychologi-

cal limits to self-actualization and self-real-

ization. Perpetually overcoming constraints

on our progress and possibilities. Expand-

ing into the universe and advancing without

end.

2. Self-Transformation — Affirming

continual moral, intellectual, and physical

self-improvement, through critical and cre-

ative thinking, personal responsibility, and ex-

perimentation. Seeking biological and neu-

rological augmentation along with emotional

and psychological refinement.
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Appendix D

Key differences between Cfiristianity and Transfiumanism

Christianity

•• Assumptions are well staled in its many creeds

and dogmas

•• God controls and directs human history

•• Attempts to define concepts, such as "good,"

"truth," "moral"

•• Offers the belief that the human condition will

be transcended through a Resurrection

•• Has a holistic understanding of personhood

•• The body has intrinsic worth, as evidenced by

the Incarnation

•• Acknowledging God's creative goodness is

essential

•• Humans are made in the image of God

•• There may be limits to human achievement

(e.g., the story of the Tower of Babel)

•• Death is a necessary part of God's ultimate

purposes

•• Death is not the end

•• Community, fellowship, locatedness and con-

nectedness are central to theology

•• Highly developed and holistic moral codes

•• The poor, weak, and technologically oppressed

will inherit the earth

•• Offers a sense of purpose and direction to hu-

man life

•• Entertains the possibility of the supernatural

and the spiritual

•• Allows for the possibility of a human soul

•• Immortality, constant bliss, and godlike knowl-

edge will be given

Transhumanism
•• Assumptions are well hidden behind positivis-

tic beliefs that science is objective and without limit

in its application

•• Humans should control and transfomi the forces

of nature, even death

•• Refuses to offer definitions—tinly the individual

can be the arbiter of such things

•• Offers the certainty that the human condition

will be transcended by technological means

•• Has a reductionistic view—the perpetuation of

intelligence is the sum puipose of life

•• The body as a repository for intelligence is rap-

idly becoming outmoded. Worth is located in who

we are and what we do with our lives

•• Acknowledging self-ownership is central

•• Post-humans will relied the image of their hu-

man creators

•• Limits are imposed solely because technologi-

cal achievements are not yet sufficiently advanced

•• This Christian belief should be rejected. It re-

flects ideological commitment to "deathism."

Death will be voluntary

•• Death is the end of human life and is to be re-

sisted and overcome by scientific means
•• Radically individualistic

•• Poorly developed and reductionist moral values

•• The wealthy, powerful, and technologically ad-

vanced will enjoy an unconquerable advantage

•• Offers a sense of purpose and direction, for-

merly offered by religion

•• Extreme rationalism and empiricism

•• Limits any discussion to discussion about per-

sonal identity and consciousness

•• Immortality, constant bliss, and godlike knowl-

edge are to be grasped
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sapiens Transhumanists hope ultimately to

become post-human.

3. See Appendix B.

4. See Appendix C.

5. Greg Burch in debate with T. Toth-Frejel,

following the latter 's critical review of trans-

humanism in the journal The Assembler

[internet publication] (January 1999). The

debate appeared on the Extropy website,

<http://www.extropy.org/eo/articles/

respl.jsp>.

6. Bostrom, "The Transhumanist FAQ's."

7. More suggests in "Neologisms" that the

collective term for Transhumanists should be

"a hubris."

8. Moravec, by contrast, refers to the brain

as "wetware" rather than the "hardware" of

the computers. See "Rise of the Robots."

9. Jonscher, pp. 123-153.

10. A word coined by Moravec as a way of

talking about a range of possible replacements

for the human body as repositories of intelli-

gence. See The Universal Robot, <http://

www.frc.ri.cmu.edu/~hpm/project.archive/

robot.papers/1 99 1 /Universal. Robot.
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Challenging Naturalism?
Faith 8C Science from InterVarsity Press

Written by Neil Broom, a biomechanic-s

scientist, How Blind Js the Watchmaker?

Nature's Design & the Limits oj Naturalistic

Science boldly challenges the scientific establishment's

commitment to what he labels as "the flimsily cratced

but persuasively packaged myth of scientific

materialism."

Broom uncovers the rarely discussed or

acknowledged assumptions of science that raise

serious cjuestions about the limits of a purely

naturalistic approach to the problem of life's genesis.

In a clear and readable style, he considers the recent

research about the origin-of-life debate, showing how

the fianction of RNA, DNA, proteins and enzymes

cannot be explained on a purely material level. He

exposes how scientists often attribute "personal"

characteristics to inanimate molecules. In addition,

he considers why postulating billions of years for ^-''^
i'"^"' {'"}"'' 8iOS-2296-S. $n.^

various natural processes does not adequately explain inadequacies in evolutionary scenarios.

This book points beyond the poverty of many scientific pronouncements and builds

a compelling case for savoring the true splendor of our living world.

How Blind Is

the Watchmaker?

t:

192 pj^t'i. ihtb,

0-8308-2267-4, $17.99

<he Wedge of Truth is the latest book by Phillip E.Johnson, author

of Diiru'in on Trial, Reason in the Balance, Defeating Darwinism by

Opening Minds and Objections Sustained. Recognizing that reason

encompasses more than scientific theories alone can provide, Johnson wants

to reintroduce to public debate issues that have often been ruled out of

bounds. In doing so, he analyzes the latest debates, incisively pinpoints

philosophical assumptions and counters objections to the intelligent design

movement.

InterVarsity Press
IVP p. 0. Box IKKt, IKmiUTsCnive, lllinoi. ()Or)15-1126 (6:30) 734-«21

Available in bookslon-i
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Transformational Potential: The Changing Face of God
AND OF Self in the Realm of Science and Spirit

Jeannine Jacques
The Graduate College

The Union Institute

In this paper, the author examines the function and process of defining God, the Divine,

or Ultimate Reality as a developmental process that begins in early childhood and continues

throughout life. She draws from psychological object relations theories to describe transi-

tional and transformational phenomena as creative processes that combine the objective and

subjective dimensions of reality and to illustrate that defining God and meaning-making are

relational processes. She draws from neuroscience and technology to support and illustrate

the transformational process as a means ofconstantly defining, relating to, and making-meaning

of oneself, God, and the Universe.

We have been scraping away at

physical reality all these centuries, and

now the layer of the remaining little

that we don't understand is so thin that

God's lace if staring at us.'

Introduction

The science-and-spirit dialogue explores

the relationship, divorce, and possible reuni-

fication, or marriage, of sense and soul. Cen-

tral to the dialogue is the question of ultimate

reality, whether and how it can be known. In

The Marriage ofSense and Soul, Wilber con-

denses ultimate reality to truth, beauty, and

goodness, which, he states, are "the faces of

your deepest self, freely shown to you." -

Humankind's sense of self and ofGod develop

along parallel lines, each informing and in-

fluencing the other, each containing the ca-

pacity to transform.

Due to their grounding in both disciplines,

Ian Barbour and John Polkinghorne, in par-

ticular, bring a rich perspective to the science-

and-spirit discussion, each arriving at similar

conclusions. Both agree that God is beyond

one's capacity to fully know or understand,

that all scientific and theological models are

partial and limited, and that none provides a

complete or accurate picture of reality. "Ev-

ery image of God, in the end, will be found

to be an inadequate idol," ^ writes

Polkinghorne who, nevertheless, emphasizes

the importance of faith, not as an uncritical

acceptance of dictated doctrines or proposi-

tions, but a faith that involves a commitment

to a tradition.

Insight is gained only through

participation [i.e., relationship and
involvement] and yet also one must
understand in order to believe.^

He also advocates for embracing the trans-

formation of life in one's search for meta-

physical understanding. Barbour settles for

a process model that emphasizes becoming

rather than being, an ecological view of real-

ity that sees the interconnection of events, and

the self-creation of every entity, the experi-

encing subject or observer. Barbour also

emphasizes the importance of participation,

or worship:

Only in worship can we acknowledge

the mystery ol' God and the pretensions

of any system of thought claiming to

have mapped out God's ways.'

He finds meaning in the concept of the Holy

Spirit as that which indwells, renews, and

empowers.

The Boston Theological Institute 67



I propose to examine the function and pro-

cess of defining God, the divine, or ultimate

reaUty with a particular emphasis on the pro-

cess of transformation. As a psychologist

grounded in religious and theological stud-

ies, I am drawn to the lenses of relationship

and process. I believe that psychology has a

contribution to make to this dialogue and to

the process of facilitating a rapprochement

between science and spirit and a transfonna-

tion on the individual level that, in turn, af-

fects systems. Further, I believe with

Livingston that there is no lens-free system

of viewing the universe.''

From transitional phenomenon to

transformational process
For all his positive contributions toward

advancing medicine, particularly neurology,

in the direction of psychiatry and, eventu-

ally, psychology, Freud also influenced the

schism between science and spirit by treat-

ing religion as illusion or neurosis based on

infantile wishes, and by declaring any reli-

gious belief pathological. Challenging his

theory of drives and instincts as motivational

factors in human development, a school of

Object Relations^ theorists introduced the

idea of relationship as the primary motivat-

ing force in infant development. This same

group of theorists, beginning with D. W.

Winnicott (1896-1971), have helped bring

religion into the psychological dialogue to

examine it as a valid, and perhaps necessary,

aspect of a person's development and adap-

tation.

In his work on pre-oedipal development,

Winnicott saw several lines of development

converging at about two years of age. If, prior

to age two, there has been "good enough"

mirroring and a "good-enough holding en-

vironment" in which the mothering parent

has been attentive, available, but not intru-

sive, then the relational stage is set for the

infant to grow beyond the symbiotic stage

and to begin the development of her or his

own internal life in distinction from the

mother. In order to manage the anxiety of

rejection which is stirred up by one's grow-

ing differentiation from the mother, the tod-

dler uses what she or he has received in the

previous stages to create representations of

mirroring, constancy, and support as she or

he ventures into the unknown. Winnicott

calls this the transitional space which is char-

acterized by the creative process of illusion

and play. He writes:

The third part of the life of a human
being, a part that we cannot ignore, is

an intermediate area of experiencing, to

which inner reality and external life

bolii contribute. It is an area (hat is not

challenged because no claim is made on

its behalf, except that it shall exist as a

resting -place for the individual

engaged in the perpetual human task of

keeping inner and outer reality separate

yet inter-related. I am therefore

studying the substance of illusion, that

which is allowed the infant, and which
in adult life is inherent in art and

religion.*

Transitional space refers, therefore, to an

intermediate area of experiencing which

contains both the subjective and what is ob-

jectively perceived, somewhere between re-

ality and illusion. For Winnicott, this tran-

sitional space is the domain of culture,

whether in art, religion, imaginative living,

or scientific work. It is in this transitional

space that God and religion are represented,

based on a child's experiences of primary

objects,*^ i.e., mother, father, and other care-

takers. Like a child's primary objects, this

God is neither real nor illusory, but "inside,

outside, and on the border." '" In this sense,

along with blankets, teddy bears, and imagi-

nary friends, God is considered a transitional

object. God, like other transitional objects,

becomes a private companion on the child's

journey toward cohesion and integration.

This capacity to form good transitional ob-

jects and their future evolution, either in the

direction of a healthy capacity for symbol-

ization or of a fetishistic or hostile approach

to symbolization, depends upon the ciuality

of the parent-child interaction and the ex-

tent to which these caretakers are available

to the child in her or his formative years.

This use of a transitional object represents

a child's first creative act. It is a process

that continues throughout one's lifetime.
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Transitional objects are never discarded.

They may be stored away in memory and re-

trieved during significant moments or tran-

sitions in a person's life.

Transitional space is, therefore, play

space, potential space, creative space, the

place where human beings create and make

In this sensCy along with blanketSy teddy

bearSy and imaginary friends, God is

considered a transitional object, God,

like other transitional objects, becomes a

private companion on the child^sjourney

toward cohesion and integration.

meaning in order to define themselves and

the world they inhabit. It is a place, a pro-

cess actually, where the subjective and the

objective interpenetrate, in order to promote

self-definition and adaptation. Play and

learning go together. This tie between cre-

ativity and play is called "flow" by

Csikzentmihalyi. Play, for Ashbrook and

Albright, may even evoke "the transcendent

recognition of the exactly right—the Aha!"
" This creative process draws on higher ce-

rebral centers and engages the limbic sys-

tem, as well. Ashbrook and Albright specu-

late that the process of memory and mean-

ing-making that takes place in the limbic

structures of the brain may be the most obvi-

ous core structure of self-world interaction

—

that it is in the limbic system, that the finite

and the infinite interpenetrate, and that hu-

man beings become at one with their own
essence. These findings appear to support

Winnicott's transitional space as a place for

meaning-making.

Many psychiatrists and psychologists

have built on the work of Winnicott to ex-

plore the God representation as a form of ob-

ject representation that is also formed in the

transitional space.'- Ana-Maria Rizzuto con-

ducted research with twenty adults in order

to understand how God representations are

formed and how they evolve over a person's

lifetime. She concluded that the God repre-

sentation is a complex image, not just an idea,

but a dynamic, affective representation with

conscious and unconscious elements, includ-

ing visual, perceptual, emotional, and con-

ceptual components. Rizzuto also found that

the God representation is not derived exclu-

a sively from the oedipal fa-

ther, as Freud had sug-

gested, nor is it forever lim-

ited to its childhood origins

once it has been formed.

Rather, Rizzuto suggests

that the mother often makes

a more primary contribution

to the God-representation

and that grandparents, sib-

lings, and other significant

adults may also contribute to the nature of

the God-representation.

This God representation is more than

the cornerstone on which it was built.

It is a new, original representation

which, because it is new, may have the

varied components that serve to soothe

and comfort, provide inspiration and

courage—or terror and dread—far

beyond that inspired by the actual

parents.'^

In the same way in which other internal ob-

jects take on a virtual reality for the individual,

so it is with the God representation, provid-

ing a basic relational context out of which a

sense of self emerges and relationships with

others are established. The God representa-

tion, drawn from a variety of sources, is a

major element in the fabric of one's view of

self, others, and the world.

Rizzuto's findings challenge Freud's no-

tion of illusion, declaring that reality and il-

lusion are not contradictory and that psy-

chic reality cannot exist without the transi-

tional space for play and illusion. She says,

in fact:

To ask a man to renounce a God he

believes in may be as cruel and as

meaningless as wrenching a child from

his teddy bear so that he can grow

up.... Each developmental stage has

transitional objects appropriate for the

age and level of maturity of the
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individual. After the oedipal resolution

God is a potentially suitable object, and

if updated during each crisis of

development, may remain so through

maturity and the rest of life. Asking a

mature functioning individual to

renounce his God would be like asking

Freud to renounce his own creation,

psychoanalysis, and the "illusory"'

promise of what scientific knowledge

can do. This is in fact the point. Men
cannot be men without illusions. The
type of illusion we select—science,

religion, or something else—reveals our

personal history and the transitional

space each of us has created between

his objects and himself to find "a

resting place" to live in.'""

Just like other childhood representations,

God representations undergo various changes

over the course of a lifetime: distortions that

may be either defensive or destructive, or

changes that reflect one's growing maturity

of relationship and capacity for intimacy.

Rizzuto writes:

People's dealings with their Gods are

no more, and no less, complex than

their dealings with other people-—either

in early childhood or at any other age;

that is, they are imperfect, ambiguous,

dynamic, and, by their very nature,

have potential for both integrating and

fragmenting their overall psychic

experience.'''

These God representations, therefore, can be

reshaped and retouched throughout life. In

fact, Rizzuto's central thesis is that God as a

Neurotheology, a term first used by

Ashbrook to refer to the study of theology

from a neuropsychological perspective,

hasjoined a dialogue that will have impor-

tant implications for psychology, as well as

for religion and theology.

transitional representation needs to be recre-

ated in each developmental crisis if it is to be

found relevant for lasting belief.

Expanding on Winnicott's description of

transitional space and objects, Christopher

Bollas considered the concept of God as a

transformational object. Bollas examines the

infant's experience of her or his first object,

the mother, whom he refers to as a transfor-

mational object because she is less known as

a discrete object with particular qualities, than

as a process linked in the infant's being and

alteration of her or his being. According to

Bollas, the adult's search for transformation

constitutes, in some respects, a memory of this

early experience when a person feels "uncan-

nily embraced by an object." "'

The development of the transformational

object moves through a process from exis-

tential knowing to representation. The in-

fant internalizes not an object, but a relation-

ship—that is, a process derived from a rela-

tionship that includes affects, feelings, and

moods. Through a process of internaliza-

tion, the child stores experiences of objects,

i.e., relationships, and conserves self-states

that eventually become permanent features

of her or his character. Generally, the mother

serves as the first transformational object,

followed by the father and other caretakers.

As the infant's "other self," the mother trans-

forms the baby's internal and external envi-

ronment. Bollas suggests that the mother is

less significant as an object than as a pro-

cess that is identified with cumulative inter-

nal and external transformations. A trans-

formational object is experientially identi-

fied by the infant with a process that alters

3il
self-experiences. This

process of transforma-

tion, as an experience,

lives on in certain forms

of object-seeking in

adult life, where the ob-

ject is sought for its

function as signifier of

transfomiation. Thus, in

11 adult life, the quest is not

to possess the object;

rather, the object is pursued as a medium that

alters the self, where the subject as suppli-

cant becomes the recipient of enviro-somatic

caring identified with the metamorphosis of

self.
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Transformational objects are found in

music, art, religion, culture, and science, as

in Winnicott's idea of transitional phenom-

ena. BoUas considers encounters with the

sacred experiences of transformation, where

both the self and the God-object are constantly

transformed. In adult life, there continues the

phenomenon of a wide-ranging search for an

object identified with the metamorphosis of

the self. For many, God represents that ob-

ject. Humans need and seek transfonnational

objects "to reach a symmetry with the envi-

ronment or to recreate a traumatic gap in that

symmetry." " For Bollas, the transfonnational

object is never put aside. It may itself be trans-

fomied, from maternal matrix, into person,

place, event, or ideology; but it is not out-

grown.

Both transitional objects and transfonna-

tional objects point to the creative capacity

lying at the heart of art and science. The pro-

cess of human transformation, according to

Hart, is activated by the force of creativity

—

or creation—and by an expansion of aware-

ness.

In human development, it is the process

by which we become more uniquely

who we are and through which we
recognize how much we have in

common with the universe, and even
recognize lliat, in a sense, we are the

universe.'^

Wired for God?
One might ask if the capacity to think in

God concepts, i.e., to know God, is innate.

Are humans "hard-wired" for God. or do they

have a "soul gene"?'" The experience of God,

the sense of the absolute, the sense of mys-

tery and beauty in the universe—all of these,

may have their basis in neuroanatomy,

neuropshysiology, and the flux of neurotrans-

mitters. Neuroscience is just beginning to

explore the role of the brain in knowing God
and religious experience. Neurotheology, a

term first used by Ashbrook to refer to the

study of theology from a neuropsychological

perspective, has joined a dialogue that will

have important implications for psychology,

as well as for religion and theology.

Andrew Newberg and the late Eugene

d'Aquili, in The Mystical Mind, have exam-

ined how the mind/brain functions in terms

of humankind's relation to God or ultimate

reality to conclude that the human brain has

been genetically wired to encourage religious

beliefs. "As long as our brain is wired as it

is," says Newberg, "God will not go away."-"

Therefore, one cannot understand religion

without understanding the mind/brain and one

cannot understand the mind/brain without

understanding religion.

David Hay presents evidence for a hard-

wired spirituality in children, separate from

and preceding any religious affiliation or in-

tervention. A computer-assisted analysis of

children's spiritual talk revealed a theme of

"relational consciousness,"-' referring to an

intense awareness of relatedness—either to

God, to other people, to the environment, or

to the self. From this, Haley concluded that

relational consciousness is a biologically

built-in predisposition that underlies and

makes possible a spiritual life. In a similar

vein, Robert Coles conducted phenomeno-

logical studies with hundreds of children

worldwide, to conclude that children have an

innate capacity for a spiritual life, which in-

cludes their search to understand God and

their relationship to this ultimate being.

Ashbrook and Albright also contribute a

convincing argument for a neurobiology of

meaning. They assert that the humanizing

brain "reflects the trajectory of evolution and

the perspective of a transcendent cosmos." ^-

"Wired to want and seek ordered patterns,

emotional connections, and meaning in the

world,"-' human beings inevitably put a hu-

man face on the divinity they discover. Ac-

cording to Ashbrook and Albright, this anthro-

pomorphic perspective is unavoidable, but it

need not negate the validity of what is per-

ceived. The God they encounter is described

as complexifying, interactive, dynamic, lov-

ing, and purposeful.

Cloninger's research-^ suggests that

people become more spiritual with age. The

essence of that spirituality, which can also

include a belief in some form of divinity and
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order in the universe, involves looking inward,

searching for meaning and purpose, and seek-

ing to understand what truly matters.

Can human beings really change
or transform themselves?

Since genes determine most aspects of

who human beings are and how they func-

tion, it is necessary to ask if it is indeed pos-

sible for people to change, grow, or transform

themselves. Hamer and Copeland address this

question in Living with Our Genes, which con-

tains the latest research in genetics, molecu-

lar biology, and neuroscience. They illustrate

that many core personality traits, such as nov-

elty seeking, woirying, addictions, and IQ are

inherited at birth, and that many of the differ-

ences between individual personality styles

are the result of differences in genes. Yet,

Hamer and Copeland also allow for a built-in

flexibility in one's personality, called charac-

ter, which allows people to grow and change

at every stage of life, to learn from their envi-

ronment, people and experiences both. An
organism can modify itself through an active

feedback loop of adaptation to the environ-

ment, a process known as learning. This pro-

cess can occur on an intellectual, psychologi-

cal, behavioral, emotional, or spiritual level,

or any combination of these, and can lead to

what I am describing as transformation. Psy-

chology and religion have both focused on

helping people change and adapt to, or tran-

scend, their life circumstances. Koenig, for

one, provides empirical evidence of the power

of faith in helping people transfonn their worst

situations into positive experiences and en-

joy the psychological and physical benefits

of a positive emotional outlook.-"* F^irgament,

as well, has illustrated significant transforma-

tions that sometimes occur during religious

conversions that combine psychological and

spiritual processes.-" In an effort to re-create

life, through this type of conversion or trans-

formation, individuals experience an ex-

panded sense of self and incorporate the sa-

cred into their identity. This change does not

come easily. It is usually motivated by stress,

tension, conflict, doubt, or some uneasiness

with the status quo of one's life.

Science and transformation

The realm of Science and Spirit invites

humankind to interpenetrate the subjective

and the objective, in order not only to define

oneself in relationship to God or the universe,

but also—and especially—to become trans-

formed through this dialogic interpenetration.

This invitation includes a process as well as a

relationship, an evolutionary process that im-

plies and involves change, growth, transcen-

dence. A scientific discovery, like a spiritual

or aesthetic experience, has the potential to

move one beyond, or to transcend, self—be-

yond the mind or the senses to a new level of

existence, constituting a transformation. Ken

Wilber refers to such a process as a

transpersonal experience.

Transformative spirituality, authentic

spirituality, is therefore revolutionary.

It does not legitimate the world; it

breaks the world: it does not console

the world; it shatters it. And it does not

render the self content; it renders it

undone.-'

In more scientific termS, Ashbrook and

Albright write:

[T]he edge of chaos is the locale where
complexity develops. Only where there

is a balance between the predictable and

the unpredictable do systems transcend

themselves, self-organizing into ever

more complex systems.-"

Call it transformation, transcendence, emer-

gence, or evolution; humans are never static,

ever-changing. The dynamic laws of science

apply to evolution across all systems, human

or otherwise. The emergent is born of pro-

cess, and the process is emergence.

Barbara Brown Taylor and Jennifer Cobb

provide excellent contemporary examples of

women who have been transformed by sci-

ence and technology, women for whom as-

pects of science and technology have func-

tioned as transformational objects, contribut-

ing to self-emergence and an expanded un-

derstanding of divinity. In her fascinating

book, Cybergrace, Cobb describes a process

of interpenetrating her subjective theology

with the objective science of computer tech-

nology to arrive at a creative synthesis.
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Through her exploration of theories of emer-

gence, complexity, and process philosophy,

among many others, she concludes that di-

vinity is present in the digital world and that,

in order for computers, as well as humans, to

realize their full sacred potential, it is impera-

tive to include them in a conscious, sacred

vision of ethical behavior and moral respon-

sibility.

Through us, the evolutionary force of

divine creativity has found self-

conscious awareness. Along with this

enormous power comes an

awesome. . .responsibility.-''

With an emphasis on the sacred and relational

aspects of cyberspace communication, she

suggests the following guidelines for

cyberspace encounters: pursue connection,

foster diversity, be understood in context, be

driven by clear intention, and nurture creativ-

ity. Cyberspace has become, for Cobb, a trans-

formational object which she calls "cyber-

grace," a space where science and spirit in-

terpenetrate, and a process that changes her,

her spirituality, and, therefore, her relation-

ship to others and to the divine.

Through her exploration of theories of emer-

gence, complexity, and process philosophy,

Jennifer Cobb concludes that divinity is

present in the digital world and that, in order

for computers (as well as humans) to realize

theirfull sacred potential, it is imperative to

include them in a conscious, sacred vision of

ethical behavior and moral responsibility.

Similarly, Barbara Brown Taylor describes

a transformational moment to which she re-

fers as a religious experience when she writes,

'T knew I had found a window on the uni-

verse that would occupy me for some time to

come." '" Her explorations into quantum

theory, new biology, and chaos theory have

led to a radical change in how she views the

world—no longer a collection of autonomous

parts, as Newton saw it, but existing separately

while interacting. The deeper realization for

her, based on Heisenberg's uncertainty prin-

ciple, was of a universe of "undivided whole-

ness in which the observer is not separable

from what is observed." '' Or, as Heisenberg

himself concluded:

The common division of the world into

subject and object, inner world and
outer world, body and soul is no longer

adequate. '-

These discoveries changed Brown Taylor

and Cobb not only in the way they think, but

also in the manner in which they approach

their lives and their work, which, of neces-

sity, affects others who come into contact with

them. This is the essence of transformation,

that individuals are changed by relationship,

that the change and the relationship involve

not an event but a process, ever unfolding in

one another and in the universe.

Conclusion
Science and theology are not mutually

exclusive, nor are they simply complemen-

tary." Like the triune brain, composed of the

limbic system, the neocortex, and the mam-

m malian brain, they

can work in hamiony.

Otherwise, God and

the universe are seen

through one lens

only, in extremely

myopic vision. The-

ology can be trans-

formed by the new

scientific discoveries,

and science can be

transformed by a

theological and psy-

II chological frame-

work, transforming individuals and groups

even as they transform knowledge and

humanity's understanding of ultimate reality

which itself is an ever-changing process rather

than an event. Thus is character developed

and genetic predisposition, or innate person-

ality, at times, transcended. In the process,

humankind has the potential to become more

God-like, even as we see the face or nature of
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God more clearly, while still through a glass,

darkly. Herein lies the paradox: evolution,

emergence, becoming as processes that un-

fold in a never-ending cycle: science inform-

ing theology, philosophy informing science,

all part of the unbroken whole, which is

greater than the sum of its parts.

Both science and theology, and all of life's

experiences, have the power to breiik and shat-

ter our world view, rendering us undone, and,

in the process, transfomiing us, our imago Dei,

and the way we relate to our cosmos. And

relate we must, as it is in our nature to dt) so.

To work with things in the indescribable

relationship is not too hard for us;

the pattern grows more intricate and

subtle,

and being swept along is not enough.

Take your practiced powers and stretch

them out

until they span the chasm between two

contradictions. For the god

wants to know himsell' in you.

—Raincr Maria Rilke'^
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On Sin, Repentance, Christian Nurture,

AND THE Genetics of Personality

Robert A. Keefer
The Graduate College

The Union Institute

Dean Homer's description of the genetics of personality includes tM'o components: tem-

perament and character. Temperament is a product of the interaction of the individual's genes

with early stimuli, whereas character is formed by parenting, social interaction and the

individual's choices of reactions to external stimuli throughout life. This understanding of the

genetics ofpersonality argues against determinism and is appropriatefor a Christian doctrine

ofsin and repentance. Hamcr's description of the impact ofchild-rearing on character echoes

the significance of Christian nurture, especially as expressed in the Sacrament of Baptism.

Indeed, I was bom guilty, a sinner when
my mother conceived me.

(Ps51:5)

Among the many possible battlegrounds for

the "conflict" mcxiel of the science-and-religion

interaction is the question of sin and personal

responsibility. Christians have understood sin

to be resistance to the will of God, assuming

that human beings have the freedom to choose

whether to defy or to obey. Genetic determin-

ists, like behavioral determinists, assume that

every action is a programmed response to an

input; consequently, there is no such thing as

"free will." For example, Ian Barbour accuses

researcher Edward O. Wilson of genetic deter-

minism in his analysis of the causes of certain

social behaviors. Barbour states that although

Wilson acknowledges the possibility of choice

in how to use the responses and possibilities

offered by one's genetic structure, "these

choices are determined by our value systems,

which are themselves under genetic control."

'

We have learned a great deal and continue to

learn more about the human genome and the

influences of various genes on behavior. Is

there room in the genetics of personality for a

Christian doctrine of sin?

In Living with Our Genes, Dean Hamer

and Peter Copeland describe their understand-

ing of the genetic basis for personality and

behavior. The description includes a distinc-

tion that is useful for a Christian understand-

ing of sin and repentance, as well as empha-

sizing the importance of Christian nurture.

This distinction is that between "tempera-

ment" and "character." "Temperament" de-

scribes the behavioral predispositions that re-

sult from the individual's genotype.

(Genes] control certain aspects of brain

chemistry, which in turn influence how
we perceive the world and react to...

information.-'

The development of the limbic system is con-

trolled by the genes; each person's distinctive

limbic system will drive different reactions

to identical stimuli (Hamer and Copeland give

the example of two babies reacting to a new

face). The reaction becomes an emotional

memory and as emotional memory accumu-

lates, temperament is formed. Frequently

these authors compare temperament to com-

puter hardware, which does not determine

what the user will do, but does define the

"range of the possible."
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"Character," on the other hand, Hamer and

Copeland compare to software, which is more

flexible and adaptable.^ In part, character

arises from temperament, but it is also

formed by parenting, childhood social envi-

ronment, education and conscious choice.

They note that whereas temperament is bio-

logically associated with the limbic system,

character is not.

The memories that i'onn character are

mediated by the cerebral cortex, which

remembers people, places, and things

and allows us to calculate, compare,

judge, and plan. The reason that

character is the most distinctly human
aspect of personality is that the cerebral

cortex underwent a dramatic burst in

size and complexity in recent evolution-

ary history and is much larger and more
advanced in humans than in primates

and lower ancestors."*

Thus, temperament is formed very early

in life, is essentially genetically determined,

and is consistent throughout life. Character

can change and a number of influences are

formative of character, including to some ex-

tent the individual's own choices and self-dis-

cipline, and to a greater extent the environ-

ment in which the person matures. A less pre-

cise way of putting it would be to say that

temperament consists of one's genetic predis-

positions, and that character describes the

decisions one makes about how to manage

those predispositions. Character both influ-

ences and is influenced by the decisions one

makes.

Tliroughout the text, Hamer and Copeland

describe the genetic basis—as we know it thus

far—for a variety of human behaviors, re-

minding himself and their readers that a per-

son has the power to choose the expression

of those behaviors. Chmacter, in other words,

manages temperament. For example, in the

chapter on anger, they describe the role of the

Y chromosome in the level of testosterone.

They further show research demonstrating that

behavior can cause the level to increase or

decrease (e.g., getting a "testosterone high"

after a victory in a computer game). After

describing the interplay between the homione

and behavior, they recall of the role of char-

acter in shaping behavior:

But there is one thing testosterone—or

any brain chemical or gene—cannot do,

and that's to determine whether the kids

get tough on a football team or in a

gang, with a tennis racket or with a

gun.^

In resisting belief in genetic determinism,

other writers describe the same phenomenon

in other temis. For example, in her article

"What triggers the violence within?" Rosie

Mestel cites studies of twins responding to

statements about feelings, such as "Sometimes

I feel like hitting people." She quotes behav-

ioral geneticist Gregory Carey of the Univer-

sity of Colorado at Boulder, who said,

"Whether such people actually go out and hit

someone is another matter." The belief in the

difference between predisposition and behav-

ior is common, but for my theological pur-

poses I find Hamer and Copeland's careful

distinction between temperament and charac-

ter to be particularly useful.

Any discussion of genetic influence on

behavior is likely to spark the question, "Is

there really such a thing as sin?" For a robust

doctrine of sin to exist, the reality of free will

must be posited. Thus, if genetic determin-

ism is correct, then there cannot really be any

sin. If "it was my genes" that caused me to

commit adultery, for example, then "I" didn't

do it.

However, Hamer and Copeland reply, "I"

am my character as much as my temperament,

and character is not only the source of, but

also in part the product of, my free choices.

"At the heart of character is the concept of

self."^ Consequently, regarding the example

I chose, these authors write:

A gene doesn't make a person commit
adultery. It simply determines the way
certain brain cells respond to dopamine,

which in turn influences a person's

reaction to novel stimuli. How a person

reacts to that stimulus is more a matter

of character than of temperament.'

Consider another example. The famous

study of a consistently aggressive family in
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the Netherlands discovered a mutated gene

for monoamine oxidase A.** Since it is a mu-

tation not common in the general public, it

does not account tor the incidence of violence

among others, but only within this particular

family. Of course, the researchers did not

claim otherwise, but rather that the study dem-

onstrated the link between the monoamine

system and the biology of aggression. A ge-

netic deteniiinist may conclude that all aggres-

sion is the result of nomial genetic variation

in the monoamine system and that aggressive

people are not truly "responsible" for their

behavior. But the authors demur; they note

that this discovery does not conclude anything

about the environmental iniluences on how

the biological component in aggression is

expressed.'^ In other words, it does not de-

scribe how character mediates an aggressive

temperament.

Let me summarize at this point. Draw-

ing a distinction between the largely geneti-

cally detennined temperament and a person's

character argues against genetic determin-

ism. Character is formed by several influ-

ences, including family environment and

Temperament isformed very early in life, is

essentially genetically determined^ and is

consistent throughout life. Character can

change, and a number of influences are

formative of character.

one's own choices, and so is not entirely bio-

logical in origin. Thus, the conviction of the

reality of human free will can be retained,

as Christians have traditionally understood

it. Consequently, human beings are not re-

lieved of responsibility for their actions, in-

cluding, in particular, those actions deemed

to be sinful. Indeed, human sin is evident

whenever individuals fail to manage their

temperaments in life-affirming ways, but

give in, rather, to selfishness or abuse of self

or others.

Of course, in Christian thought, sin is not

only a conscious act of rebellion against God,

or a conscious neglect of a requirement of

God, but also a spiritual predisposition to com-

mit sinful acts. This spiritual predisposition

is called "original sin." Thus, the theological

conclusion may be drawn that it is "natural"

for ;ui aggressive temperament to be expressed

in violence against others. Likewise, it is

"natural" for a person who scores high on the

scale for novelty-seeking to be sexually pro-

miscuous. But, Hamer and Copeland say:

Just because anger is "natural" doesn't

mean it's pretty—or that you have to

give in to it.'"

A person's ability to shape his or her own char-

acter and to decide how to mediate his or her

temperament shows that that person is indeed

responsible for sinful acts, while the tendency

toward a mediation which is abusive describes

what the theologians call original sin.

Thus, I would not suggest that original sin

"resides" in our genome or temperament. A
cursory reading of the theological literature

could suggest that; for example, John Calvin

described sin as "the depravation of a nature

previously good and

pure." " One might

understand him as as-

serting an originally

"pure" genome that

has been corrupted by

the Fall of Adam,
which would be evolu-

|i tionary nonsense.

I Considered more care-

fully, neither the New Testament nor Calvin

attributes sin to material nature, but rather to

an ungodly human will. God "is hostile to-

ward the corruption of his work rather than

toward the work itself."'- Among the envi-

ronmental intluences that shape character,

original sin must be included.

Giving Anderson, Professor Emeritus at

the Institute of Human Genetics, University

of Minnesota, reports having been asked,

"Can you explain the inheritance of original

sin?" He responded that to do a genetic study,

he needed variability. He said, "Bring me a
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person without sin and I'll do the study."
'^

He continued in that lecture to describe the

ongoing interplay between genes and envi-

ronment. If temperament is understood to de-

scribe the "hardware" of personality, and char-

acter the "software"—that which is more

adaptable and influenced by environment

—

and the conclusion is reached that original sin

has more to do with character than with tem-

perament, then how does one "catch" origi-

nal sin?

St. Augustine posited the point of view

that has dominated Western Christianity: that

Adam's sin was concupiscence, the self-cen-

tered desire for something other than God. Its

primary form, in Augustine's thought, is

sexual desire. Therefore, original sin is trans-

mitted by physical generation.'^ Calvin shared

that point of view,'"^ while nonetheless empha-

sizing the responsibility each person bears for

his or her own sin. Calvin stated that in the

Fall Adam represented all humanity:

...Adam...did not sustain a private

character, but represented all mankind,

who may be considered as having been

endued with these gifts [olthc Spirit] in

his person; and from this view it

necessarily follows that when he fell,

we all forfeited along with him our

original integrity."'

Calvin's emphasis on original sin as cor-

ruption of human nature, as something each

person participates in through free will and

as being extensive throughout the "mind and

heart of man [sic]"' '^ is consistent with my
point of view in this paper. That is, I distin-

guish between a temperament formed by

genes acting through emotional memory, on

the one hand, and, on the other, a character

that is the product of environmental forces,

as well as of conscious choice. I see sin as

having more to do with character than with

temperament, so that sin is not to be cured by

genetic therapy, but is to be dealt with by ap-

pealing to and changing one's character.'**

Sin is a pervasive force in the environ-

ment in which a child is reared, both the im-

mediate environment of parents and family

and in the wider environment of the human

community. Ian Barbour notes:

Reinhold Nicbuhr rejects the idea that

original sin is inherited from Adam, but

he says that wc do inherit sinful social

structures that perpetuate themselves in

injustice and oppression.'''

Niebuhr's suggestion that "original sin" is

transmitted not by sexual procreation, but by

growing up in a sinful society, has become

widely accepted. Nonetheless, the traditional

view that children inherit sin from their par-

ents is a helpful insight concerning the most

intimate, sinful, inherited social structure, the

family. I should acknowledge, however, that

this descripti(Mi of the transmission of origi-

nal sin still leaves unanswered the question,

"How did we get this way?" Addressing this

question is a separate project.

The pervasiveness of sin throughout char-

acter mitigates against the likelihood of com-

pletely eradicating sin from human person-

ality, but the flexibility of character reaffirms

hope for repentance from sin and sanctifica-

tion in particular sinful behaviors. Referring

again to studies cited in Hamer and

Copeland's book will be helpful. A change in

social context and social status changes lev-

els of serotonin in monkeys.''' Serotonin is

associated with aggressive behavior; a low

level of serotonin tends to result in aggres-

sive behavior. The level is not solely geneti-

cally detemiined, however, but can be changed

by social circumstances as demonstrated in the

study cited. This result suggests that a social

reality such as that described in the Song of

Mary (Luke 1:47-55) can have an effect on

violence in society. A society in which the

poor and marginalized are actually included

in the structures of power would affect the

serotonin level of individuals and, hence, their

behavior. For generations. Christians have

asserted that a more just society would be a

more peaceful society. One begins to glimpse

a biological basis for that claim.

Hamer and Copeland also describe a por-

tion of the brain known as the somatosensory

cortext, which is not static but changes due to

sensory input. Likewise, they imagine an

emotional equivalent, a portion of the brain

in which presumably better, more pro-social

—

less sinful—mediations of temperament can
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be developed; this sounds like sanctification.-'

To the many environmental stimuli that the

geneticist claims shape this center, the theo-

logian must add to them divine grace, infused

through preaching and the sacraments, and the

indwelling Holy Spirit.

In his response to Anderson's lecture cited

above, Ronald Cole-Turner reflected on ge-

netic predisposition and behavior: It"my genes

lead me to desire the wrong thing, then doing

the wrong thing is not freedom. Freedom is

the ability to overcome "the devices and de-

sires of our hearts" (to use the ancient phrase).

To be true to Hamer and Copeland's descrip-

tion of personality, let me adapt Cole-Turner's

statement as follows: Ifmy temperament pre-

disposes me to certain behaviors and my char-

acter tends toward an abusive expression of

those behaviors, then true freedom is for my
character to be changed so that I may make

better use of the temperament I have. The

freedom Christ gives to overcome the "de-

vices and desires of our hearts" is the power

to repent.

A final consideration is the importance of

Christian nurture. A Christian character not

only is a guard against sin—Hamer and

Copeland note, for ex-

ample, that "Religion

also works as a check on -

natural aggression" ^^— I

but it is sensitive to c

one's own sinful behav-

ior and the need for re-

pentance. The changed

lives of those who are

converted to Christ as

adults remind us that Christian fomiation can

begin later in life, but the hope and expecta-

tion of the Christian Church is that parents

and congregations will see to this fomiation

from birth.

In their chapter on anger, Hamer and

Copeland consider the intluence of parents on

the formation of a character to manage an

aggressive temperament. For example, twin

studies of juvenile delinquency compared to

similar studies of adult criminality lead to the

conclusion that environment is a greater fac-

tor for misbehavior by the young than by

adults. The rate of correlation in adults leads

to the conclusion that genes have a more sig-

nificant impact on behavior in adulthood than

in childhood.

[TJhere is an opportunity to intervene in

the pathway between genes and
criminality, and that opportunity occurs

early in iife.-^

Citing a study of 708 families by research-

ers at George Washington University, Hamer

and Copeland point out what most people

would assert from experience:

|0]ne of the most important things

parents can do for Ihcir children is also

the easiest: expressing love and
alTcction.'^

A general climate of positive regard and ac-

ceptance is significant in the fomiation of a

strong and peaceful character, able to man-

age aggression. Conversely, if the style of

parenting is aggressive, emphasizing conflict

and punishment, then the child will exhibit a

tendency to antisocial behavior.

An important finding of the George
Washington University study is that

negative parenting has a statistically

/ see sin as having more to do with char-

acter than with temperamenty so that sin

is not to be cured by genetic therapy, but

is to be dealt with by appealing to and

changing one^s character.

stronger effect - causing had behavior

-

than positive parenting has in causing

good behavior. Occasionally blowing

up at a child, or even a well-deserved

spanking, is not going to do pemianent

damage. The danger is slipping into

negative habits, into a pattern of

negative behavior toward the child,

because bad parenting is what has the

strongest impact.'''

This finding is encouraging to Christians,

who strive to create an environment both at

church and at home that is peaceful, loving

and caring for children. In my pre-baptismal
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visits with parents, I remind them that the cre-

ation of a home environment in which a Chris-

tian ethic is hved is more important to the

nurture of their children than is any particuhir

emphasis on teaching doctrine. My decision

to make that emphasis is not based on research

but on one of the questions asked of parents

at tlieir child's baptism:

Relying on God's grace, do you

promise to live the Christian faith, and

to teach that faith to your child?-"

It is true that the parents promise to teach

the Faith, but even more significant is the

promise to live the Faith. The parents' Chris-

tian characters will help them manage their

own temperaments in a way that creates a

positive environment for their children, who

will consequently have a higher likelihood of

development of a Christian character. The

George Washington University study confirms

that it is not so essential always to *'get it right"

as to provide a consistently positive environ-

ment. That affirmation is beautifully ex-

pressed in the first phrase of the question:

"Relying on God's grace...."

Thus, I conclude that, despite the tremen-

dous influence that genes have on human

personality as a source of predisposition and

temperament, genes are not the cause of sin-

ful behavior. Neither is genetic therapy its

cure. Rather, Christian nurture, which

shapes conscience and character, as well as

sincere repentance, will continue to be most

significant in the Christian's struggle with

sin.

Create in me a clean heart, O God, and

put a new and right spirit within mc.

(Ps 51:10)
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Psychological Innateness and Representations of God:

Implications of the Innateness Controversy for the Study

OF Religious Concepts

Leon Turner
Queens' College

The University of Cambridge

The author examines a means by which cognitive psychological notions of innateness might ad-

dress the question ofhow the concept ofGod might be said to he "natural" or "instinctive." He draws

a distinction hetM'een innate cognitive nuchanisms and innate cognitive content, and examines the

concept of innateness from the perspectives of two major cognitive psychological theories of mind:

computationalism and connectionism. He argues that, from the cognitive psychological perspective,

concept{s) ofGod (or gods) cannot be said to be strictly innate, but that the development of the God-

concept does appear to be constrained by innate psychological structures and processes. He con-

cludes by suggesting that the psychological origin of the God-concept may be best described as a sort

of "primal behavior"—the inevitable product of interaction between innately determined psychologi-

cal mechanisms and aspects of the enviromnent that are common to all members of a population.

Introduction

How one can possibly have knowledge of

God is an ancient question that has received

substantial attention from a number of differ-

ent disciplines. Theologians and philosophers

from Augustine to Brunner have sought to

explain aspects of such knowledge by appeal-

ing to the idea that God instills the semen

religionis ("seed of religion"') in each and ev-

ery human being. From a different perspec-

tive, social scientists generally acknowledge

that religion is a pan-cultural fact of human

life, common to all historical and contempo-

rary societies,' and many—such as Jung,

Eliade, Levy-Bruhl, and Pascal Boyer—also

accord it, essentially, a "natural" or "instinc-

tive" origin. However, although theories in

this mould are exceedingly widespread, their

veracity remains questionable and their veri-

fication has proved to be very difficult indeed.

It is now widely acknowledged that the

huge variety of historical and contemporary

fonns of its expression confuse the criteria by

which something might be categorized as "re-

ligious," and attempting to define religion

merely in terms of substantive commonali-

ties has become an outmoded pursuit.- As

Robert Hinde notes:

...most, perhaps all, religion involves

belief in some form of transcendence or

in beings or cnlities which arc outside

normal experience.^

But the growing consensus, as McGrath ar-

gues, is that

No unambiguously common features

can be identified among the religions,

in matters of faith or practice*

However, religious belief continues to pervade

human society and, despite daunting theoreti-

cal and methodological problems, the search

for a universally applicable explanation of

religion continues.

As well as conceptual and definitional

problems, the study of religion is made more

difficult by the present explanatory inad-

equacy of the social sciences. Most social sci-

entists implicitly accept that a precise and

complete account of the causal interrelation-

ships between the "cultural" concepts of a re-

ligious system, the social world, and the minds
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and brains of individual human beings remain

beyond tlieir current reach. Acknowledge-

ment of these difficulties leads to the conclu-

sion that formulating a grand explanatory

theory of religion may be an impossible task,

and the recognition that putative explanations

of religious phenomena must have more mod-

est pretensions. It is with a good deal of cau-

tion, then, that I examine the issue of

humankind's "intuitive" religiosity, and the

scope as well as the central claims of this es-

say are, necessarily, very limited. Below, I

look at only one possible means of assessing

the degree of literal truth behind the notion of

an intuitive sensus cliviiiitatis ("sense of di-

vinity"): I consider the possibility that the

propensity to conceive of God"^ or gods is,

somehow, psychologically innate.''

Recently, there has been a good deal of

furor over cognitive anthropological theories

of the "naturalness" of religious systems, and

the role played by "innate" knowledge in the

intuitive appeal and well-documented resil-

ience of religious concepts, especially con-

cepts of God. This has coincided with a brief

resurgence of interest in the notion of innate-

ness per se, in the fields of neuropsychology,

cognitive psychology and artificial intelli-

gence,^ and the recent publication of a num-

Defining innateness merely in terms of

genetic inheritance, with no regardfor

the complex, interactive developmental

processes that are not directly genetically

encoded, and which govern the relation-

ship between genotype and phenotype,

will be almost vacuous.

ber of books attempting to ground some reli-

gious concepts in evolutionary psychology.**

Even though there is broad agreement over

the idea that innate mechanisms and processes

play a significant role in cognitive develop-

ment, "innateness" has become an extremely

diffuse concept that many have suggested

should be abandoned in the light of modern

developmental theories.'' When such ill-de-

fined concepts are applied to a subject as

definitionally challenged as the study of reli-

gion, confusion is inevitable and, in this case,

a significant degree of this confusion may be

attributed to two interrelated issues. First, as

regards cognition, what is meant by "innate-

ness" differs, depending on the model of cog-

nhive architecture one endorses. Secondly,

different cognitive anthropological theories

seeking to ground religious concepts firmly

in cognitive psychological models subscribe

to different theories of cognitive architecture,

and have tended to use the term "innate" with-

out adequately specifying what is meant by it.

So, my aim in this essay is primarily to

delineate two distinct notions of innateness

and to explore how they might be used to ex-

plicate the origin and development of the con-

cept of God or gods. In the first section, it

will be argued that cognitive development

should be understood in epigenetic terms as

an interactive process and an appropriate defi-

nition of innateness will be proposed. In the

second section the primary similarities and

differences between computationalist and

connectionist models of cognitive architecture

are brietly outlined and their relevance to the

task in* hand is estab-

lished. In the third sec-

tion, the connectionist

notion that cognitive de-

velopment is constrained

merely by innately deter-

mined mechanisms is

expounded and subse-

quently discussed in re-

lation to the formation of

; the God-concept. The

fourth section examines

the plausibility of repre-

sentational nativist claims (most often asso-

ciated with computationalism) that the con-

tent of some mental representations can be

innately specified. The strands of the argu-

ment are brought together in the fifth section

through a brief exposition of how the notion

of innateness has been employed by Pascal
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Boyer to elucidate the "natural" cognitive

basis of religious concepts. It will be con-

cluded that whether one argues the case from

a connectionist or a computationalist perspec-

tive, the God-concept can be considered to

be truly innate only in trivial, almost vacuous

ways. Theories of representational nativism

and the mechanism approach to innateness

will, however, both be shown to lend credence

to the idea that aspects of its development may
indeed be innately constrained. The sixth and

final section will introduce the notion of "pri-

mal behaviors" to refer to those psychologi-

cal capacities, behaviors, etc., that are prod-

ucts of an interaction between an individual

and an element of the environment that is com-

mon to all members of the species. Primal

behaviors are assumed to be inevitable con-

sequences of development in a given environ-

ment and may represent the most fruitful way

of thinking about the origin of the God-con-

cept.

Nature, nurture and development
It has long be^en common practice to ex-

plain patterns of psychological change

throughout the course of development as the

consequences of "epigenesis" '"—that is, the

interaction between genetically determined

predispositions and environmental influ-

ences." Until recently, Johnson argues, epi-

genesis was considered to be a one-way causal

process acting in the direction from brain de-

velopment to cognitive change, but accep-

tance of an alternative theory, "probabilistic

epigenesis," is now beginning to be the norm.

According to this view, the relationship al-

leged to exist between the brain and cogni-

tion concerns two-way interactions, allowing

specific areas of the brain to become more

(or less) specialized, as a result of increasing

cognitive development. '-

Whatever one's precise genetic constitu-

tion, it is certain that psychological develop-

ment always depends to a certain extent on

the prior existence of an amenable develop-

mental environment. The practical insepara-

bility of nature and nurture means that defin-

ing innateness merely in terms of genetic in-

heritance, with no regard for the complex.

interactive developmental processes that are

ne)t directly genetically encoded, and which

govern the relationship between genotype and

phenotype, will be almost vacuous. As
Johnson notes, "if the term "innate" is taken

to refer to structure that is specified exclu-

sively by genetic information, it refers to noth-

ing that exists in the natural world except for

genes themselves." '''

On the strength of these arguments, Elman

et al. argue that, when used to refer to psycho-

logical phenomena, the tenn "innate" connotes

"putative aspects of brain structure, cognition

or behavior that are the product of interactions

internal to the organism." '^ This is a broad

yet appealing definition—since it remains ex-

clusive enough to discriminate between

intrapersonal and extrapersonal processes

—

and is employed throughout this essay.

Fodor is so convinced of the veracity of

the epigenetic developmental thesis that he

doubts anyone would really wish to argue

against it.'*^ Despite this, it has proved a no-

toriously difficult theory to unpack in any

meaningful way. Paraplirasing David Klalir,

Elman et al. assert:

[NJaturc and nurture are like the batman
and robin of developmental theory:

They hang around waiting in the wings,

swoop in and solve a problem, and then

disappear before ihey can be un-

masked."'

Culpability for this sorry state of affairs rests

mainly with the extreme theoretical and meth-

odological difficulties involved in mapping

the developmental pathways of complex and

multi-faceted psychological capacities.

Tliese difficulties loom especially large for

the study of the God-ct)ncept, given the enor-

mous range of factors, from the psychologi-

cal to the cultural, that may come to bear on

its development. It is accepted, in what fol-

lows, that "mature" God-concepts are largely

culturally determined, but whether there are

innate processes or concepts that contribute

to their development is still debatable. It is

hoped that this essay will clarify what can

justifiably be claimed regarding the extent of

biological and cultural influences on the for-

mation of concepts of God.
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Computationalism and connectionism

The majority of this essay concerns the

exposition of two major cognitive psychologi-

cal theories of innateness, and a discussion of

their respective implications for modeling the

origin and development of the God-concept.

It will be helpful to clarify briefly some par-

ticularly relevant features of the two models

of cognitive architecture—computationalism

and connectionism—in the terms of which the

theories of innateness will be discussed. This

is especially important since, as will become

clear in subsequent sections, both models use

similar terms, such as "representations" and

"schemata," to refer to slightly different con-

cepts.

Both computationalist and connectionist

theories ground the mind in the biological

substrate of the brain, both are essentially

"representationalist" and accord a central

place to the intentionality, or "aboutness," of

representations. They disagree, however, over

exactly how infomiation is represented. From

the perspective of connectionism, mental rep-

resentations are specific patterns of infomia-

tion instantiated in networks of neurons,

whereas from the computationalist perspec-

tive, mental representations are localized,

physically embodied symbols that merely

evoke something else.

What ultimately distinguishes advocates

of computationalism from the connectionists,

then, is the refusal of the former to make re-

course to the subsymbolic, neuropsychologi-

cal level to explain cognitive behavior. Cog-

nition, computationalists argue, is basically

the formal manipulation of symbolic repre-

sentations in the manner of a computer,

whereas connectionists argue that cognition

consists in the patterns of activity that occur

across networks of neurons that operate in par-

allel and are distributed throughout the brain.

The two theories of innateness that will

be discussed below will be referred to respec-

tively as the "mechanism approach" and "rep-

resentational nativism." The distinction be-

tween these approaches is not simply that

which exists between "process" and "con-

tent." Rather, the mechanism approach as-

serts that innateness is a feature only of the

cognitive mechanisms that constrain the de-

velopment of higher cognitive capacities,

whereas from the perspective of representa-

tional nativism, both developmentally con-

straining mechanisms and the content of spe-

cific representations may potentially be innate.

These two ways of conceiving of innate-

ness are certainly not mutually exclusive, and

both have proved extremely influential in cog-

nitive anthropological theories of the origins

of the concept of God. Neither representa-

tional nativism nor the mechanism approach

to cognitive innateness should be exclusively

identified with, respectively, computationalist

and connectionist models of cognitive archi-

tecture. By and large, however, although (as

will be seen below) connectionist models

theoretically permit representations to have

innately specified contents, theorists tend to

dismiss this possibility in practice. Indeed,

connectionist models of learning are often

employed to demonstrate the superfluity of

notions of innate representational content. I

shall, therefore, adopt the established policy

of discussing the mechanism approach in

terms of a connectionist model of cognitive

architecture, and representational nativism in

computationalist terms. My purpose in de-

scribing these approaches below in some de-

tail is twofold. First, I mean to emphasize the

underlying compatibility of connectionism

and computationalism as regards the notions

of cognitive innateness that have been adopted

by supporters of each. Secondly, I mean to

highlight the usefulness of the notion of in-

nate psychological processes in explaining

only the development of God-concepts and,

potentially, their universality.

It will be argued below that the mecha-

nism approach to innateness demonstrates

how the internal structure of the God-concept

could be innately determined, whereas repre-

sentational nativism provides a theory of how

the God-concept is ascribed certain charac-

teristics on the basis of innate ontological

knowledge. It will be argued, therefore, that

both approaches offer explanations of how the

developmental path of the God-concept may
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be innately constrained, but the origin of the

God-concept cannot be said to be strictly in-

nate—from the perspective of cognitive psy-

chology, no literal, heritable sensus divinitatis

can be discerned here. I will begin with a

fuller exposition of the mechanism approach

to innateness.

A connectionist perspective on
how development Is constrained

by innate mechanisms
Working from within a resolutely

connectionist paradigm, Elman et al., in Re-

thinking Innateness,^^ believe that the key to

an adequate account of "where knowledge

comes from" is to be found in developmental

cognitive neuropsychology. They identify the

question at the bottom of the innateness de-

bate as essentially the following:

...how to account for those iH'liaviors

which, given the normal experiences

encountered during development, are

universal across a species.'**

Although connectionist networks are usually

portrayed as simply reactive and as merely re-

sponding to statistical regularities in the envi-

ronment, Elman et al. believe that there is room

within connectionism for the idea that innate

constraints on higher

cognitive behaviors may

be implemented at the

sub-representational

level.'*' Thus, they sup-

pose, there is no need to

posit the existence of in-

nate representational

content, as has tradition-

ally been the norm in

theories of cognitive de-

velopment.

Elman et al. suggest

that since development is

a multi-leveled process—which occurs as a

result of interactions occurring within and/or

between a nuinber of different levels, from

the genetic, and intracellular levels all the way

through to the highest levels of biological and

mental organization—the notion of cognitive

innateness must also be considered at differ-

ent levels of analysis. The bottom line is that

if a particular concept, structure, process, etc.,

can be said to be innately detennined, then its

development must be constrained at one or

more of these levels. Innateness is assumed

to be a feature only of the mechanisms that

constrain cognitive development. They hy-

pothesize three possible levels at which con-

straints might act—the representational, the

sub-representational, and the chronotopic (de-

velopmental timing) levels. So, effectively,

the question that Elman et al. ask can be sum-

marized as follows: Is cognitive development

(in connectionist networks) constrained by ( 1

)

the existence of "hard-wired" representations,

(2) by the fact that the structure of the brain

encourages certain ways of organizing infor-

iTiation over others, or (3) by virtue of there

being a genetically detennined "schedule" of

maturation?

Representational constraints

As was mentioned above, Elman et al.

dismiss the likelihood of the existence of in-

nate representational content and, therefore,

the possibility of cognitive constraints acting

at the representational level. They base their

argument on the idea that, in a connectionist

network, the innate capacity to form specific

CognitioUy computationalists argiie^ is

basically the formal manipulation of

symbolic representations in the manner of

a computer, whereas connectionists argue

that cognition consists in the patterns of

activity that occur across networks of

neurons that operate in parallel and are

distributed throughout the brain.

types of representations can be modeled by

prespecifying weights between nodal connec-

tions. In neuronal terms the equivalent would

be the corresponding "weightings" of specific

cortical microcircuitry to encourage the pro-

duction of specific patterns of synaptic activ-

ity, but there is no evidence of this occurring

in the human brain. Rather, the cortex exhib-
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its remarkable plasticity into adulthood (con-

siderably more will be said about this below).

The apparent failure to find prespecified

patterns of cortical activity is not necessarily

adequate grounds for dismissing the possibil-

ity of innate representational contents, even

in connectionist models of mind, and Elman

et al. admit as much. Fodor notes:

Assuming (what's far from obvious...)

that connectionist networks can

represent cognitive content at all, they

can perfectly well represent innate

cognitive content inter alia.-"

In fact, there may well be other levels of neu-

ral organization, both higher and lower than

the conical level, which may support innate

representational content. This possibility re-

mains currently unexplored; so whereas

Elman et al. are forced to admit the possibil-

ity of innate representational content, they be-

lieve this to be a rare, perhaps even chimeri-

cal phenomenon.

Sub-representational constraints

Instead, Elman et al. prefer to locate in-

nate cognitive constraints at the sub-represen-

tational level. They propose that development

can be constrained at three different neural

levels: ( 1 ) the micro-level, due to the specific

properties of neurons, (2) the local level, due

to the structure of specific brain regions (for

example, the number of cortical layers, types

of neurons, etc.), and (3) the global or "macro-

level," due to connections between entire

brain regions. Elman et al. describe the gen-

eral idea as the proposition:

The overall structure of the network

constrains or determines the kinds of

information that can be received, and

hence the kinds of problems that can be

solved and the kinds of representations

that can subsequently be stored. In other

words, the macrocircuitry—meaning
principally the areal patterns of input/

output mappings—may be prespecified

even if the niicrocircutry is not.-'

So, to return to current concerns, what are

the implications for the origin of the God-con-

cept of there being cognitive developmental

constraints at the sub-representational level?

If innateness concerns only constraining

mechanisms then, obviously, the origin of the

God-concept cannot be considered to be in-

nate. If the connectionists are right, then the

representation of God is acquired through ex-

perience of the world; but are there any other,

perhaps more inundane, implications of innate

architectural constraints on the formation of

the God-concept? This question ultimately

concerns the innate structure that may be im-

posed upon representations and is best an-

swered in the terms of an increasingly popu-

lar cognitive framework-schema theory.

To date, theories that posit the existence

of inental "schemata" are the most researched

and well developed explanations of the orga-

nization of knowledge. Arbib and Hesse- re-

fer to schemata as the basic units of represen-

tation of a person's world, and other such vague

definitions are common, given the diffuseness

of the concept. Schemata are alleged to be

well-structured networks of infomiation, the

relationships between which are developed

through experience of the world. Schemata

may exist for everything from the concept of

a pencil, which incorporates the sub-concepts

of pencil-lead and wood and notions of sharp-

ness, to the process of booking a holiday, to

the concept of God. How the concepts of each

schema relate to one another depends on the

specific context in which they were experi-

enced and how they are subsequently em-

ployed. Eysenck and Keane-^^ point to the very

loose definition of schemata, given their ten-

dency to take on different structures, depend-

ing on the kind of knowledge they are repre-

senting, be it events, objects, relations, etc.

Generally speaking, then, they provide a

means of relating specific concepts to each

other through the organization of generic cat-

egories of knowledge. Connectionist sche-

mata differ from the traditional computa-

tionalist conception of schemata in .several

important ways. Crucially, representations are

no longer seen as the "values" in a network of

nodes, but rather as distributed patterns of in-

teraction among connected units, which are

themselves alleged to correspond (somehow)

to neurons or to clusters of neurons. Thus,

schemata are portrayed as the very processes

of mental organization themselves, rather than

the collection of information that makes up a
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specific concept. As such, they are knowl-

edge systems that are allegedly grounded

firmly in the neurological substrate, and that

mediate experience of the world. According

to the mechanism approach, these processes

are also innate.

This idea is useful in specifying how dif-

ferent aspects of the representation of God are

organized in a relational structure and embed-

ded in experience, but also in explaining how

the development of the God-concept must be

innately constrained. Developmental con-

straints must act so as to ensure that the ac-

quisition of novel information regarding the

God-concept is integrated with extant knowl-

edge in a way that is consistent with one's

ongoing experience of the world. The exist-

ence of such developmental constraints may
partially explain the observed similarities be-

tween the God-concepts of very young chil-

dren, such as those observed by Fowler and

Goldman.'^ After all, given a similar experi-

ence of reality and an innately constrained

way of structuring that experience, this is pre-

cisely what one would expect. Below, this idea

will be elaborated upon further through a dis-

cussion of Pascal Boyer's work in this field.

For now it will suffice to say that positing the

existence of innate representational mecha-

nisms does not necessarily support the idea

that the God-concept is innate, nor does it

throw any light on how a concept might come

to be a universal feature of human culture. It

may, however, support the idea that the gen-

eral developmental pattern of the God-con-

cept may be innately constrained.

Chronotopic constraints

Other possible innate constraints on the

development of higher cognitive behaviors

have been attributed to the specific timing

of "stages" in the developmental process.

These are referred to as "chronotopic con-

straints."-^ That such constraints may have

significant effects on development has fre-

quently been demonstrated in connectionist

networks, and in computational models of

mind. At the level of the brain it has been

demonstrated, for example, that specific re-

gions of cortex may become specialized for

a specific task purely on the basis that they

were "ready at the right time."-" Although, to

date, the developmental details remain sparse,

this effect has been implicated in the left-

hemisphere specialization for language. From

a computational perspective, Leslie has argued

that the mechanism for the emergence of the

child's capacity to employ a theory of mind

may be constrained by innate chronotopic fac-

tors. His argument is that the requisite "meta-

representational" capacity "matures" at

around 18 months. Such innate maturational

factors are almost certainly responsible for the

emergence of secondary sexual characteris-

tics in humans, so why should a similar pro-

cess not be implicated in psychological de-

velopment?

It seems likely that as certain mental ca-

pacities develop, so the mental representation

ofGod also changes. Goldman has suggested,

for example, on the strength of the Piagetian

developmental framework, that the God-con-

cept changes from anthropomorphic to ab-

stract over the course of development.-' Al-

though the cognitive-stage theories of reli-

gious development that were proposed by

Fowler and Goldman have been largely dis-

credited, there is still evidence to suggest that

the God-concept employed by children is sig-

nificantly different from that employed by

adults, perhaps as a by-product of the clarifi-

cation of the distinction between "fantastical"

and "realistic" thinking.-^ All things consid-

ered, it seems likely that that innate

chronotopic constraints are important deter-

minants of the development of the represen-

tational capacity in general and, so, of the

concept of God.

It appears that exploring the idea that in-

nate cognitive mechanisms may constrain the

development of the God-concept is both sen-

sible and informative in some manner, though

perhaps a trivial one. Even if one denies the

possibility of constraints at the representa-

tional level, innate developmental constraints

at the sub-representational level can inform

theories of how the component features of the

God-representation are organized within a

neurally instantiated framework. The coher-
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ence of the concept can also be accounted for;

and most useful of all, arguably, are the pos-

sibilities that exist for the elaboration of a

model in which features of the God-represen-

tation can be seen to be both interrelated and

related to other schematized information.

Unfortunately, even if one is to accept a

connectionist model of cognitive architec-

ture (and it is by no means certain that it is

accurate-^''), what the

mechanism approach

adds to a discussion of

the innateness of the

God-concept specifi-

cally is negligible. It

suggests that the devel-

opment of the God-con-

cept may be partially

innately prescribed as a

result of constraints on

its structure and the

mental organization of

related knowledge. This is certainly inter-

esting, but it supports the idea that it is wrong

to use the word "innateness"" in relation to

the God-concept, given that this term is in-

teipreted here as referring to what arises as

a result of interactions that are "internal to

the organism."" Indeed, the mechanism ap-

proach depends upon an individual's expo-

sure to religion in order to account for the

acquisition of the concept of God. So, is

there any stronger way in which the concept

of God might be considered to be innate?

This would entail a form of representational

nativism, which is the subject of the next sec-

tion, in which I address the possibility that

the God-concept is partially constituted by

innate representational, as well as culturally

acquired, knowledge.

Representational nativism

Fodor, Hinde, Boyer, Barrett, Keil and

Leslie (to name but a few) all subscribe to a

computationalist model of mind and argue that

cognitive innateness subsists in the fomi of

the actual content of mental representations

that are assumed to subserve higher level cog-

nitive functions.^" According to this view,

children are bom with some content-specific

mental representations that are elaborated

upon as a result of experience or that are some-

how "triggered" during maturation. These rep-

resentations—which may even act as precur-

sors or forerunners of adult mental capaci-

ties—allegedly constrain sensory perception

and the acquisition and representation of theo-

retical knowledge subsequently perceived in

relation to them.

Boyer^s theory and others explicitly deny

the existence ofan innate ^^God-module"

and offer alternative explanationsfor the

construction of the God-concept that impli-

cate the same domains of knowledge and

the same mental processes that are in-

volved in theformation of other concepts.

Those who advocate a representational

nativism have produced a substantial corpus

of experimental literature, and instances of

potentially "innate knowledge'" are easy to

find. Before proceeding with an example of

how a theory of representational nativism

might elucidate the fomiation of the God-con-

cept, however, it is necessary to highlight a

few features of the classical (Fodorian) infor-

mation processing model that are especially

pertinent to the current discussion. It will be

argued that the mechanism approach is not

incompatible with representational nativism,

and that connectionist criticisms are not as

damning of it as some have presumed.

Supporters of information-processing

models allege that the brain exhibits a "modu-

lar" structure. That is to say, it is structured

in such a way that the work of information-

processing is divided between different areas

of the brain. Among the characteristic prop-

erties of modules are the requirements that:

( 1 ) they are encapsulated—the flow of infor-

mation within and between modules, and be-

tween unmodularized mental systems is con-

strained by cognitive architecture; (2) they

exhibit ontogenetic universals—modules de-
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velop according to a characteristic develop-

mental sequence; they are localized and do-

main specific—each module is concerned with

dedicated neural structures that perform op-

erations upon one and only one specific type

of information, for example, information rel-

evant to face recognition, or language learn-

ing; (3) they are innate
—

'"the information and

operations proprietary to a module are more

or less exhaustively 'genetically prepro-

grammed' (whatever, exactly, that means)." ^'

Modules are to be seen as distinct from rep-

resentations but as acting so as to process in-

formation concerning specific categories of

representations. In the Fodorian model, then,

both representational contents and cognitive

mechanisms can be innately detemiined.

So, what are the objections to the idea of

innate representational content? It is impor-

tant to realize, as Fodor does, and as even

Elman et al. acknowledge, that the existence

of developmental constraints at the cognitive

architectural level does not preclude the pos-

sibility of domain specificity, the existence

of innate representational content, nor the

possibility that developmental constraints op-

erate at that level. They are wholly compat-

ible. Furthermore, many who reject

connectionism as an adequate theory of cog-

nitive representation accept it as a viable

model at the implementational level, and

would be happy to accept that the innate neu-

ronal structure of the brain must somehow
affect its processing capacity. Nevertheless,

supporters of connectionist models of cogni-

tive architecture engage in two major lines

of argument against the plausibility of innate

representational content.

Firstly, they suggest that, since the prin-

ciples of modularity and domain-specificity

are foundational to representational

nativism, observations of cortical plasticity

make innate representational content an un-

likely prospect. After all, they argue, if ex-

periments can show that a specific area of

the cortex—the supposed seat of represen-

tational encoding—can host a variety of dif-

ferent types of representations, depending on

non-genetically encoded developmental fac-

tors, then it seems ridiculous to suppose that

a particular representation could be innately

"hard-wired" to be anywhere specific. How-
ever, it seems that studies investigating neu-

ral plasticity have been restricted to (quite

often unsuccessful) demonstrations of corti-

cal equipotentiality, mainly as regards the pri-

mary sensory cortices of non-human verte-

brates.'' Even if these results could be par-

tially generalized to humans—and it is by no

means certain that they can—there is little

reason to suppose that cortical regions gov-

erning higher cognitive capacities in humans

are anywhere nearly as plastic. "*' Fodor as-

serts:

|N|ohody knows what the neural

plasticity of the infant's brains means.

Nobody has any idea, for example,

whether the infant's brain is plastic in

respects that affect cognitive architec-

ture.'^

Secondly, opponents of representational

nativism argue that the apparent developmen-

tally constraining effects of innate represen-

tational content can actually be readily ex-

plained as the effects of innate representa-

tional mechanisms. To these ends, Elman et

al. choose some of the classic examples of

capacities that have been supposed to depend

upon innate representations—such as the

child's sensitivity to faces, speech and lan-

guage, the child's "intuitive" ontological as-

sumptions regarding the physical world, and

the capacity to infer object pemianence—and

attempt to redescribe experimental findings

from a connectionist perspective." These

capacities are ultimately described as "emer-

gent forms," in the sense that they (mysteri-

ously) naturally emerge from certain recur-

rent patterns of activity in neural networks.

They do meet with some limited success, but

then so have theories that have implicated in-

nate representational contents. Once again,

Fodor objects:

If representational innateness is often

the obvious theory of a creature's

mental capacity, why not suppose, at

least some of the time, that that's

because it's the right explanation of the

creature's mental capacity?-"'
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Even if there is some truth to representa-

tional nativism, what are the imphcations for

theorizing about the concept of God? Could

there perhaps be an innate precursor to the

God-concept that develops over time through

exposure to a specific culture? The follow-

ing section addresses this issue through an ex-

position of Boyer's theory of "the naturalness

of religious ideas," " and draws together the

strands of the argument so far. It will be ar-

gued that Boyer presents good grounds for

dismissing the idea that the God-concept is

innately determined in any meaningful way,

but further discussion of representational

nativism will add extra weight to the argu-

ment that innate psychological capacities con-

strain its structure and development.

The naturalness of the God-concept

Theories of innate representational con-

tent have enjoyed a high profile in cognitive

psychological models of the transmission and

acquisition of a variety of religious concepts,

including the God-concept.^** Both Pascal

Boyer and Stewart Guthrie explicitly offer ex-

planations of how some religious concepts

come to be universally evident. I shall con-

centrate on Boyer's contribution, which has

proved to be among the most intluential in all

the cognitive study of religion.

Boyer's starting point is the acknowledge-

ment of the widespread opinion that there is

no "cognitive domain" of religious symbol-

ism, and no cognitive discontinuity between

(so-called) religious cognition, reasoning

about religion, and reasoning about secular

life.''' He also observes that religious repre-

sentations are possessed of certain features

that are found to be recurrent in very diverse

cultures, and that at least some of the elements

of religious concepts—such as those concern-

ing the existence and agency of supernatural

beings, for example—do not appear to be cul-

turally transmitted. In the process of attempt-

ing to explain this cultural underdetermina-

tion, and the diachronic and synchronic resil-

ience of some concepts, Boyer has developed

the concepts of intuitive and counter-intuitive

ontologies.

By "intuitive ontologies" he means those

systems of beliefs that enable "the spontane-

ous assumptions humans entertain about on-

tological categories,"""' and that require no

cultural medium of transmission. It is these

intuitive ontologies that are alleged to have

innately specified content. By "counter-in-

tuitive ontologies" he means those systems

of belief that contain certain elements that

seem explicitly to contradict intuitive beliefs.

Boyer is certainly not alone in making such

assumptions and has apparently been sup-

ported by a good deal of empirical psycho-

logical research.^'

Keil's classic investigation"*' of the evo-

lution of ontological distinctions in young

children supported Sommers' hypothesis that

the restricted number of appropriate predicates

that a specific tenn relating to a specific con-

cept might take on implies that concepts can

often be placed, on the basis of very Uttle in-

formation, firmly within a certain ontologi-

cal category, such as sentient being, artifact,

event, vegetable, etc.^' An ontological distinc-

tion between such objects as "living species"

or "artifacts," and contingently between the

descriptive terms appropriate for each, was

made by the children purely on the basis of

their description as being "sleepy" or "fixed,"

even when the objects in question were purely

fictional and, therefore, completely novel.

Keil's experimental results have since been

supported by numerous other investigations,^

and such findings are often used to support

the notion of innate representational content.

As regards the cognitive anthropological

study of religious concepts, the three most

important areas of research concern the intri-

cacies of children's intuitive notions of

agency,^'^ and animism,^'' and their (arguably)

innate capacity to form and employ a rela-

tively complex "theory of mind.""*^ Barrett

and Keil argue that the relevance of these stud-

ies for the potential innateness of God-con-

cepts lies in their implications for an expla-

nation of how a limited range of properties

come to be ascribed to God.^**

What is proposed is that certain features

of innate representations, coupled with a do-
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main-specific information-processing capac-

ity and innate sub-representational develop-

mental constraints, restrict the types of God-

concepts that people are able to form. For

example, the perception of God as having

agency in the physical world encourages the

interpretation of divine actions against a back-

ground of intentionality, beliefs and desires.

Thus, God is conceptualized as a living-kind

first and foremost, and through the

schematization of this information, other in-

formation becomes associated with the con-

cept of God. If God is accredited with inten-

tional mental states, innate attributional pro-

cesses require that a variety of (nher mental

characteristics be also imparted. God could

possibly be ascribed intentional mental char-

acteristics, such as "perceiving" or "knowl-

edgeable," for example, as well as human af-

fective states such as "angry" or "loving." All

this may potentially be inferred as a direct con-

sequence of perceptions of God's agency.

Describing the formation or acquisition of the

God-concept as a primal behavior is likely to

be the most it is possible to say about the in-

nateness of its origins. From a neuropsycho-

logical developmental perspective^ no innate

representation that could be said to correspond

to the God-concept appears to exist.

Boyer endorses the widespread opinion

that there is no "cognitive domain" of religious

symbolism, and no cognitive discontinuity

between (so-called) religious cognition, rea-

soning about religion, and reasoning about

secular life. It differs from connectionist

schema theory by supposing that there is no

organizational level beneath the symbolic rep-

resentational level at which relationships be-

tween information can be modeled. In

computationalist schemata, then, specific con-

cepts or even sub-schemata take the forms of

values that fill "slots" in chains or networks of

infonnation. Relations between the slots can

take many forms, such as X hit Y, or X caused

Y; and assumptions characteristic of a specific

concept must be integrated to the extent that

each assumption helps to render other concep-

tual assumptions intelligible. Boyer refers to

conceptual assumptions that are "linked by

causal connections" as a "causal nexus"; and

he asserts that the causal relationships between

these assumptions contribute to the cohesive-

ness of a concept.^'' The characteristics as-

cribed to God on the basis of natural ontologi-

cal assumptions may constitute just such an

innate causal nexus, which can then be tleshed

out through an individual's experience of the

world and the formal learning of a religious

tradition.

There are contingent benefits of this theory,

such as an explanation of why God is unlikely

to be imputed with the characteristics of, for

example, a stone or running water—such enti-

ties are just not "naturally" perceived to have

agency in the world, and their representations

^^ are not schematically

connected to those

representations that

are characteristically

part of agent con-

cepts. It therefore ac-

counts for the limited

range of extant God-

concepts, despite

there being a poten-

tially infinite variety

of potential interpre-

tations of any given

experience, even among those who share an

immediate environment.

So, Boyer's computationalist theory of

the formation of God-concepts is able to

account for how they acquire some of their

distinctive characteristics. Once again, no

claims regarding an innately determined rep-

resentation of God are made. In fact, Boyer

makes exactly the opposite claim. The

causal nexus is not alleged to provide an

exhaustive account of conceptual structure,

since it fails to account for some of the pe-

ripheral information a person holds about

specific objects and the conceptual category
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to which they belong. The God-concept will

also come to incoiporate assuniptit)ns that

are not part of that causal nexus—such as

"God deplores violence," or "God is infi-

nite, omnipresent and omniscient." Boyer

argues that these assumptions are comprised

of auxiliary knowledge^" that is acquired

through purely cultural mediums—Christian

doctrine for example.^'

But what of the idea that there may be an

innate "precursor" to the God-concept, a

precoursor that is subsequently elaborated

upon? Theoretically, this remains a possibil-

ity, but there is no evidence at all that this is

the case. Actually, Boyer's theory and others

explicitly deny the existence of an innate

"God-module," and offer alternative explana-

tions for the construction of the God-concept

that implicate the same domains of knowledge

and the same mental processes that are in-

Both the mechanism approach and theo

ries of representational nativism shed

some light on how innate psychological

mechanisms may come to bear on the

development and structure of the God-

concept, but not on its origin.

volved in the formation of other concepts.

"

There is, therefore, no need to postulate the

existence of an innate precursor to the God-

concept to explain its cultural underdetermi-

nation. As with the mechanism approach, it

seems that the only innate features of the God-

concept that representational nativism can

explicate are those that are common to other

kinds of concept, namely innately detennined

constraints on aspects of development.

To summarize, then, both the mechanism

approach and theories of representational

nativism shed some light on how innate psy-

chological mechanisms may come to bear on

the development and structure of the God-

concept, but not on its origin. Interaction with

the environment seems essential for its initial

formation or acquisition. Consideration of the

representation ofGod at the subpersonal cog-

nitive psychological level leads to the con-

clusion that it can be considered to be innate

only in three very trivial, almost vacuous,

senses: firstly, as with all concepts, it is struc-

tured in a way determined by innate cogni-

tive architectural constraints; secondly, as with

all other concepts, the particular characteris-

tics it can assume are constrained by intuitive

ontological assumptions regarding basic cat-

egories of existence; and thirdly, as with many

other concepts, its development continues in

tandem with other concepts and capacities that

may mature according to an innately prede-

termined pattern.

This is not to say that these observations

are not interesting. To the contrary, I believe

that the contribution of cognitive psychology

to the study of religion is invaluable precisely

because of these observations—the idea that

the development of the

God-concept is con-

strained by universal

cognitive features has

provided a new impetus

y to the study of religion,

" and may eventually

prove to be of unri-

|g vailed importance for

I the psychology of reli-

m gion. I am merely ar-

guing that these observations do not add up to

"innateness," as it is traditionally conceived.

The developmental process may be innately

constrained, but this is very different to the

claim that the God-concept itself is innate.

However, if the development of the God-

concept can be considered to be an innately

constrained process, then perhaps the notion

of innateness still has a role to play in expli-

cating the origin of the God-concept. As a

final thought, I shall briefly consider the idea

that the God-concept is a product of innately

determined psychological processes and fun-

damental, universal features of an individual's

environment.

Primal behaviors and the God-concept

It is certainly not the case that because a

particular concept, capacity, behavior, etc.,
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appears to be universally evident in a particu-

lar population that it should automatically be

presumed to be innate. Indeed, Johnson and

Morton"^^ have drau'n an important distinc-

tion between those cognitive phenomena that

are products solely of intrapersonal interac-

tions, and those phenomena that, though uni-

versal, are products of interactions with as-

pects of the environment that are common to

all members of the species. This latter cat-

egory of cognitive phenomena is referred to

as "primal."

Describing the formation or acquisition of

the God-concept as a primal behavior is likely

to be the most it is possible to say about the

innateness of its origins. From a neuropsy-

chological developmental perspective, no in-

nate representation that could be said to cor-

respond to the God-concept appears to exist.

Quite to the contrary, cognitive anthropologi-

cal models such as Boyer's are primarily con-

cerned with demonstrating that the core

schematized content of the God-concept de-

pends upon and can be explained by the prior

experience of all everyday reality. Only

through experience of natural phenomena can

the God-concept acquire its distinctive char-

acteristics, though aspects of its structure and

development may depend upon innate cogni-

tive constraints.

There is a psychological tradition of view-

ing the origin of the God-concept in terms of

primal behavior that extends from psychoana-

lytic to cognitive anthropological theory. The

most famous expositor of this type of theory

in modern times is Ana-Maria Rizzuto who,

in her psychoanalytic t)bject-relations theory

of the Birth of the Living God, proposed that

the God-representation develops as an essen-

tial element in early cognitive development.

These theories do not consider the formation

and development of the God-concept to be

innate so much as inevitable—a product of

the human condition like so many other as-

pects of social and perceptual reality, but not

necessarily a purely intrapersonal psychologi-

cal creation.

A good example of such a theory in cog-

nitive psychological terms is that of Stewart

Guthrie, who argues that the human tendency

to anthropomorphize nature leads, ulti-

mately, to the inference that the world is

populated by invisible supernatural beings."^^

Guthrie argues that the antliiopomoiphic ten-

dency is rooted in evolutionary theory and

originally would have bestowed a selective

advantage on the bearer, as a result of their

concomitant hypervigilance. In the modern

world, he argues, this innate perceptual bias

may have led to the development of com-

plex religious systems, but the tendency to

anthropomoiphize reality persists. Though

he does not use the term himself, the origi-

nal formation of the God-concept and the

propensity to intuit the existence ofGod can

be understood in these accounts as a primal

behavior—the product of an interaction be-

tween an innate perceptual bias and a stimu-

lating environment that was common to all

members of the species. My aim here is not

to defend Guthrie's theory, merely to illus-

trate a potentially fruitful avenue of future

research into the universality of religious

concepts.

Concluding thoughts
Through an analysis of the cognitive psy-

chological definitions and theories of innate-

ness, the origin of the God-concept has been

shown to be. in some fomi, dependent on

environmental experience. Whether one en-

dorses a connectionist or a computational ist

model of cognitive architecture, or a repre-

sentational nativist or mechanism approach

to psychological innateness. there is no good

reason to suppose that the God-concept, or

a precursor to it, originates as a result solely

of internal interactions. Whereas aspects of

its structure and development may be said

to be innately constrained, it cannot be said

to be an innate representation in any non-

vacuous or interesting way. So, from the per-

spective of cognitive psychology at least, the

historically popular attempt to ground

knowledge of God in an intuitive or arche-

typal God-concept appears misguided. There

may well be a natural, heritable semen

religionis or sensus divinitatis—and future

possibilities for research lie in the contin-
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ued exploration of this possibility—but it is

unlikely that an innate concept of God ful-

fills either of these roles.

As regards an adequate psychological

theory of the universality of the God-con-

cept, cognitive psychology alone is unlikely

to provide it. The best hope for such a theory

lies in the research of so-called primal be-

haviors, and the attempt to make a fiim con-

nection between psychological dispositions,

innate or otherwise, and elements of the en-

vironment that are common to all members

of the human species. Boyer and others have

shown how cognitive psychology may offer

a new way partially to explain the recunence,

perhaps even the pan-cultural appeal of reli-

gious concepts, but innateness is too strong

a claim. It seems that the formation of God-

concepts may be an inevitable feature of hu-

man cognitive development, but further

cross-cultural empirical research in this area

is essential to validate this assertion prop-

erly. A fuller explanation presents method-

ological as well as theoretical challenges, but

the critical examination of old or misapplied

concepts, such as has been attempted in this

essay, and the willingness to integrate theo-

ries to create a genuinely interdisciplinary

approach can only drive the study of reli-

gion forward.
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Endnotes:

1. See Burkert; Rappaport.

2. It is important to note that throughout

this essay the generic term "religion" is dis-

tinguished from the specific religions. When
a specific religion is the topic of discussion,

it is cleiuly denoted as such.

3. Hinde, Why Gods Persist, p. 1 1.

4. McGrath, p. 531.

5. Throughout this essay, the term "God-

concept" should not be presumed to refer to

the conception of God promoted by any spe-

cific religion. Rather, it is meant to refer to a

more general concept, such as Robert Hinde's

notion of "beings or entities which are out-

side normal experience."

6. It is accepted here that there are, and

there may always have been, atheists. This

does ni)t present a serious challenge to the

notion that the God-concept may be innately

determined, since it is possible that atheism

involves a rejection of an extant God-concept

rather than the failure to acquire one in the

first place. Indeed, some theorists such as Ana-

Maria Rizzuto have proposed that all people

—

atheists and believers alike—hold a represen-

tation of God throughout their lives, though

some may attend to it more than others.

7. See Elman et al.; and Johnson.

8. See Hinde, op. cit.; and Burkert.

9. For example, Hinde, Biological Bases of

Hunuin Social Behaviour.

10. Theories of development are now rarely

characterized by the hackneyed and simplis-

tic distinction between "nature" or "nurture."

Historically, these terms encouraged the as-

sumption that patterns of developmental

change must be entirely attributable to either

genetically predetermined factors, or to the

influence of the person's environment. Such

an extreme disjunction of the organism from

its developmental circumstances became in-

creasingly unpopular as understanding of the

distal effects of genes increased, and encour-

aged the perception that the relationship be-

tween phenotype and genotype is rarely as
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straightforward as Mendel's famous experi-

ments would have us believe.

1 1

.

See Elman et al., ch. 1

.

12. The classic formulation of a causal epi-

genetic approach to psychological develop-

ment was proposed by Piaget. Paradigmatic

examples of the probabilistic epigenetic model

at the neuropsychological level are provided

by studies of linguistic development. The ac-

quisition of language is frequently conceived

as a dynamic process that is dependent upon

numerous neurophysiologically grounded

psychological faculties, and thereby mediated

by intrapersonal biological processes, but

which is continually modified through the

assimilation of new experience.

13. Johnson, p. 8.

14. "Interactions internal to the organism"

is elaborated upon as "interactions between

the genes and their molecular and cellular

environments without recourse to information

from outside the organism." Elman et al., p.

22.

15. Fodor, //; Critical Condition, p. 146.

16. Elman et al., p.xii.

17. Ibid.

18. Ibid.

19. Computationalists agree with connec-

tionists that development is constrained at the

cognitive architectural level but disagree with

connectionists over what the cognitive archi-

tectural level is. Hence, it is confusing to re-

fer, as Elman et al. do, to the "architectural

level" of constraint; and in this section, the

level at which connectionists suppose cogni-

tion to occur will be referred to as the "sub-

representational level" of constraint.

20. Fodor, op. cit., p. 148.

21.Elmanetal., p. 30.

22. See Arbib and Hesse.

23. Eysenck and Keane, ch. 8.

24. See Goldman.

25. See Elman et al., ch. 2.

26. See Annett.

27. See Spero for a refutation of this prin-

ciple. He argues that those forms of religios-

ity in which the God-representation is purely

abstract may be aboriginal or precursor reli-

gious phenomena, and that they may reflect

some developmental malfunction. Also see

Slee (1989) for a stinging critique of

Goldman's work.

28. See the review article by Woolley, and

the appropriate responses, especially those of

Boyer, Further Distinctions; and Chandler.

29. A degree of caution is in order. Despite

the methodological, and argumentative inge-

nuity of Elman et al., the problem persists that

brains do not necessarily function in exactly

the same way as connectionist networks do.

As Fodor argues, "There isn't one, not one,

instance where it's known what pattern of neu-

ral connectivity realizes a certain cognitive

content, innate or learned, in either the infant's

nervous system of the adult's. To be sure, our

brains must somehow register the contents of

our mental states. The trouble is: Nobody
knows how—by what neurological means

—

they do so" (Fodor, In Critical Condition, p.

145).

30. See Fodor, "Connectionism and cogni-

tive architecture," "The current state of the in-

nateness controversy," and In Critical Condi-

tion. See also Hinde, Why Gods Persist; and

Leslie, "Pretense and representation,"

"ToMM, ToBY, and agency."

31. Fodor. //; Critical Condition, p. 128.

Surely, when Fodor states "more or less ex-

haustively genetically preprogrammed," he

would be happy to admit a role for

intrapersonal biological reactions that occur

in the normal course of development.

32. See Johnson, ch. 2. Johnson cites stud-

ies of rodents in which tissue from the audi-

tory cortex was successfully transplanted into

the visual cortex with the result that the trans-

planted tissue took on, to a degree, the same

functions as its new immediate environment,

thus demonstrating a degree of neural plastic-

ity. However, Johnson admits that, with rare

exceptions, "there is still very little behavioral

evidence indicating that the transplanted tis-

sue shows the same functional properties that

the host region nonnally does" (p. 57). See

also Elman et al., ch. 5.
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33. Studies of cortical plasticity in humans

tend to be of patients who have incurred mas-

sive brain injuries, or on those who have suf-

fered abrupt variations in input from periph-

eral systems (such as blindness or deafness,

etc.) Undoubtedly there are numerous obvi-

ous problems with constructing theories about

nomial cortical development on the strength

of observations of abnormality.

34. Fodor, In Critical Condition, p. 130.

35. Elman et al., ch. 3. See also Johnson.

36. Fodor, op. cit., p. 147.

37. See Boyer, Naturalness of Religious

Ideas.

38. See Guthrie, A Cognitive Theory ofRe-

ligion, and Faces in the Clouds; Boyer, op.

cit.; Atran; Barrett and Keii.

39. See Watts and Williams for a full dis-

cussion of this principle. Woolley makes the

point that the way children think about fan-

tasy should be clearly distinguished from

fantastical thinking, per se. The difference is

alleged to be that which exists between the

child's assumed knowledge of fantastical be-

ings or objects, and thinking about the world,

fantastical or real, in ways that violate their

knowledge of real physical principles. This is

essentially another process/content distinc-

tion, and neither is assumed to be instantiated

by unique domain specific cognitive capaci-

ties (see Woolley).

40. Boyer, op. cit., p. 91.

41. Some criticisms of representational

nativism from the neuropsychological per-

spective were offered above. However, there

is a further and potentially more serious and

damaging issue. It stems from methodologi-

cal criticism of those studies aimed at identi-

fying innate representations that have tended

to focus on the abilities of young children who,

it is supposed, do not have sufficient experi-

ence of the physical world upon which to draw

in order to make firm judgments concerning

the fundamental natures of things. Most re-

searchers in this area agree that if very young

children were shown to possess the ability to

make ontologicai distinctions on the basis of

limited information, then there would be

strong grounds for the supposition that the

mental processes involved were indeed innate,

involuntary ways of organizing information

about the world. Whereas connectionists can

justify the existence of innate architectural

constraints on representational development

through appeal to computer models, where the

amount of infomiation input can be strictly

regulated, studies of young children permit

no such controls. Even studies of innate rep-

resentational content in newborn infants of-

ten fail to control for learning effects, which,

as Walton and Bower have shown, can occur

with astonishing speed. More often than not,

theorists rely on assumptions such as "could

not have been learned" as evidence that a par-

ticular capacity is innate; but when all is said

and done, there is just no way to be sure.

Nevertheless, innate representational content

remains a distinct possibility and, as was sug-

gested above, it remains as good an explana-

tion of some mental capacities as any other.

42. See Keil.

43. It was argued by Sommers that because

only a limited number of predicates could sen-

sibly be applied to a given term, the mere ap-

plication of a certain appropriate predicate will

constrain the range of other possible predi-

cates that could also be applied. For example,

if X can be said to be literally "breathing,"

then it would not make sense to say that X
was literally "made of stone," but X could

possibly be said to be "awiike," or "thinking."

44. Atran has since argued persuasively that

conceptual formation and categorization do

depend to a degree on children's' seemingly

innate "commonsense" physical, biological,

and psychological intuitions. Also see Carey

and Spelke; Leslie; Hirschfeld; Premack; and

Gopnik and Wellman's respective chapter in

Hirschfeld and Gelman.

45. See Lawson.

46. See Guthrie, A Cognitive Theory ofRe-

ligion, and Faces in the Clouds.

47. See Leslie, "Pretense and representa-

tion," and "ToMM, ToBY, and agency."

48. See Barrett and Keil.
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49. Boyer, The Naturalness of Religious

Ideas, p. 68.

50. Whether or not this is genuine knowl-

edge is a philosopliical point beyond the scope

of this essay. It will suffice to note that argu-

ments decrying the possibility of knowledge

of God traditionally revolve around the ratio-

nal/irrational basis for accepting such knowl-

edge as true. Given that human knowledge of

others is at best believed to be true, the knowl-

edge of one's perceived personal relationship

with God, and the mental representation of

that knowledge, should be affected by con-

cerns over rationality only to the extent that

human-human relationships are.

51. This knowledge may be schematized

in its own right, and parts of it may even be

internally causally related, but is not and can-

not be part of the causal nexus since knowl-

edge of God's ultimate nature is not derived

through an innate process governed by natu-

ral ontologies.

52. Mithen, for example, in The Prehistory

of the Mind, proposes that the evolutionary

origins of religion lie in the breakdown of the

original barriers that existed between mental

modules. As the transmission of information

between modules became a possibility, he ar-

gues, so animals and inanimate objects could

be ascribed the mysterious and counter-intui-

tive properties that are evident in early reli-

gions.

53. See Johnson and Morton.

54. See Guthrie, "A Cognitive Theory of

Religion," and Faces in the Clouds.
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Progress Toward an Unthinkable Consummation:

Sin and the Evolution of Human Consciousness

Kate Layzer
Andover Newton Theological School

Michael Polanyi has argued that tacit knowing—the consolidation and integration of

earlier achievements from which to launch further advances—plays an essential role in evo-

lution. Tacit knowledge is often transmitted by observation and imitation—what anthropolo-

gist Rene Girard calls mimesis. Girard suggests that this mimetic tendency has had both

beneficial and negative effects: violent outbreaks of mimetic rivalry anu)ng early hominids

necessitated the development of ritual controls, representing the begiiuiing of culture. Be-

neath all culture, a universal scapegoating mechanism—hunuuikind's "original sin"—remains

hidden. Jewish and Christian scriptures present a countervailing culturalforce, challenging

human beings to develop in directions not dependent on rivalry and violence.

In the image of God?

Then God said, "Let us make human-
kind in our image, according to our

likeness.... So God created humankind
in the divine image, in the image of

God were they created, male and

female God created them.

(Gen 2:26-27)

Has sin become extinct? As opponents of

the theory of evolution increasingly find theni-

selves at the fringes of theological discourse,

it is difficult to say what, if anything, remains

of that story of the Fall that served theolo-

gians so well for so long. Adam, Eve, and the

devil have been ceded to the folklorists and

psychologists. Evil is confined to the mind

and the detemiinisms of history, or relativized.

Without an agreed-upon moral base, who is

to say what is "bad" or "good"?

Yet the story of the Fall served an impor-

tant function, now often overlooked. It ex-

isted to safeguard the obstinate belief, shared

by Jews and Christians, in the goodness of

creation. The temptation to reject the world

and material things is never far from the spiri-

tual quest. What better way to explain the

scientific evidence—that nature is ruled by

disease, corruption, and death—than to say,

with Platonism, that God never had anything

to do with the making of such a world? Chris-

tianity fought hard to reject this option, por-

traying a good creation enslaved by sin and

"groaning" for liberation (Rom 8:22). Human
beings bear the very image of God, it says,

albeit distorted by sin. In Christ, the renewal

of that original goodness is already underway.

With evolution accepted as reality, what

becomes of this account? There is no simple

answer. But I would like to suggest a starting

place: the forbidden tree, the tree of the

knowledge of good and evil, from which Eve

and Adam ate.

This paper is about sin and the evolution

of knowing. It calls upon the work of two

modern-day scientists, the chemist and phi-

losopher Michael Polanyi and the antliropolo-

gist Rene Girard, to explore the relationship

between consciousness and sin. Anthropol-

ogy, like all the social sciences, has been criti-

cized by the natural sciences as "fuzzy sci-

ence." Nevertheless, because it seeks to give

a reliable account of human society and cul-

ture from its earliest origins, making sense of

them from a biological as well as a social,

historical, and cultural point of view, there is

reason to hope that it could eventually help to

bridge the current division between religion
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and the natural sciences. Girard, for one, has

dared to cross that divide. His interest in vio-

lence and the sacred leads him to engage the

Bible and the Christian proclamation in ways

that challenge everyone, of whatever camp,

to hear that proclamation anew, and to ask if

we are not, after all, part of that Bible story.

Michael Polanyi and the evolution

of meaning

So out of the ground the Lord God
formed every animal of the field and

every bird of the air, and brought them

to the man to see what he would call

them; and whatever the man called

every living creature, that was its name.

(Gen 2:19)

Polanyi begins with the basic evolution-

ary premise that the highest forms of life are

traceable to the lowliest beginnings. This is

not to say, with neo-Darwinism, that higher

Sacrifice ritually repeats thefounding

murder and reclaims its beneficial effects.

The original violence is unleashed, then

spent; thereafter what is addressed in

ritual is latent violence.

levels are ultimately reducible to, or logically

explained by, the laws of physics and chem-

istry—a claim he criticizes as "inadequate"

and "fundamentally vague." ' Polanyi asks

how higher levels emerge from lower levels.

What causes comprehensive entities with

machine-like functions to develop from non-

living matter? Such entities can no more be

explained or predicted on the basis of physi-

cal chemical laws than Shakespeare's son-

nets can be explained or predicted on the

basis of grammar and alphabet. Polanyi

writes:

The laws governing the particulars in

themselves would never account for the

organizing principles of a higher entity

which they form. [...] No level can gain

control over its own boundary condi-

tions and hence cannot bring into

existence a higher level, the operations

of which would consist in controlling

these boundary conditions.-'^

Accidental mutations play a role in evolution,

but Polanyi writes:

I deny that accidental advantages can

ever add up to the evolution of a new
set of operational principles, as it is not

in their nature to do so.^

Changes of type that lead to new levels of ex-

istence reflect not random chance but drive, an

"autonomous thrust of evolutionary ascent"'

that Polanyi sees as common to all living or-

ganisms: a hunger for discovery, a groping

after the truth in response to "intimations" that

a novel achievement is within reach.

Polanyi envisions the source of this drive

as a "phylogenic field," comparable to the

morphogenetic field that guides an embryo

to maturity. In this field of potentialities, evo-

lutionary achievements

V are drawn to work to-

^ ward their own realiza-

' tion, in the same way
' human beings strain to-

^ ward the discovery of

^ what is still unknown

and beyond reach.

Groping toward higher

levels is an enterprise

^ common to all life, he

argues. Human consciousness is simply the

culmination of an evolutionary drive all be-

ings share toward self-realization and awak-

ening. "An innate affinity for making con-

tact with reality moves our thoughts," he

writes. A common restlessness drives the pro-

tozoan, the chemist, and the religious seeker.

We may envisage then a cosmic field

which called forth all these centres [of

living creatures] by offering them a

short-lived, limited, hazardous

opportunity for making some progress

of their own towards an unthinkable

consummation. And that is also, I

believe, how a Christian is placed when
worshipping God.^

As the crowning achievement and exem-

plar of this upward struggle, human con-

sciousness remains dynamic: a work in
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progress. For Polanyi, there is no arriving,

only striving. Evolving to new levels is a pro-

cess of consolidating and integrating earlier

achievements to serve as a launching-place

for future advances. As this takes place, past

discoveries become present "tacit" knowing:

that wealth of innate skill and understanding

that human persons possess without being

aware of it. They know more—much more

—

than they can tell, Polanyi observes.^ This

pattern, which Polanyi refers to as the "in-

dwelling" of knowledge, is repeated each time

a new skill is mastered, the perfonnance of

which depends in large part on being able to

incorporate earlier achievements without fo-

cusing on them. A piano virtuoso attends

"from" the skills of manual dexterity, acquired

through years of training, "to" the higher level

toward which she is striving: the music, which

both incorporates and transcends mechanics.

For human beings especially, teachers play

a crucial role in what is able to be achieved.

What makes human beings so sophisticated

is precisely their ability to transmit and re-

ceive knowledge—mostly tacit knowledge,

Polanyi says—by observation and imitation.

Such imitation is based on the trust, present

from infancy, that the meaning of what is be-

ing imitated, unknown at the time, will be-

come clear later on. One cannot, by defini-

tion, know what the next level up will be like:

That is beyond one's grasp, and one must trust

that teachers and models, those who beckon

from above, know something new and impor-

tant.

Girard: in the beginning, murder
and mayhem

So when the woman saw that the tree

was good for food, and that it was a

delight to the eyes, and that the tree was
to be desired to make one wise, she

took of its fruit and ate; and she also

gave some to her husband, who was
with her, and he ate. [...] The man
named his wife Eve, because she was
the mother of all the living.

(Gen 3:6, 20)

Polanyi calls attention to the creative dy-

namism of creation, culminating in transcen-

dent human beings capable of universal stan-

dards and timeless aims. This overcoming of

subjective interests by "universal intent," he

writes, is a unique event in the history of the

cosmos and represents a movement to an en-

tirely new level.

The news is not all good, however.

Polanyi was himself keenly aware that human

freedom is often exercised in ways that do not

promote life; that the capacity for elevation

—

spiritual, moral, intellectual, and creative

—

is at the same time the measure of a capacity

for harm. The same beings who discovered

language, music, and painting also learned,

somewhere along the way, to use weapons.

Is a non-human animal capable of sin?

Most would say not. At what evolutionary

moment, though, does a hominid cease to be

an animal and become a culpable human be-

ing capable of offending God? Is there such

a moment? Physicist and religious philoso-

pher John Polkinghorne speculates that the

shift probably took place gradually, although

in the familiar story from Genesis, it is "re-

membered" as one event:

The Fall is not to be understood as a

single disastrous ancestral act from
which all our troubles How. Yet in the

course of human evolution there must
have been a period of dawning
consciousness of the self, accompanied
by dawning consciousness of God, in

which the former was asserted against

the claims of the latter. The conse-

quences of that turning away from the

divine presence would find embodiment
in resulting cultural and social struc-

tures, thereby propagating from

generation to generation an influence

reinforcing the false assertion of the self

of its autonomy. It is even conceivable

that this would bring about a genetic

bias towards a certain kind of human
nature.... In this way one can under-

stand today what is meant by the

traditional theological concept of an

entail of human sinfulness from which

we need deliverance by God's grace.**

The work of anthropologist Rene Girard

begins at this point in the story of human evo-

lution—at the transition from hominid to hu-

man being—the entry not only into social or-

ganization and culture, but into a world of

good and evil and the radical new state known
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as human freedom. Here, where the animal

self is transcended, Girard would agree, is the

root and source of that "entail of human sin-

fulness" to which the Bible testifies. Girard

would disagree, however, that the original sin

was selfishness. For Girard, sin begins with

the discovery that one can aim a stone and

kill someone.

Throughout most of the natural world,

aggression is associated with survival: with

hunger, self-defense, and social competition.

It serves beneficial functions and is contained

by natural limits. Human violence is distinc-

tive in two ways. One is the "overreaction"

factor: Human beings are much more prone

to aggressive rivalry within their own social

group. Human violence is also distinctive in

that it tends to intensify out of control—to

escalate and spread, often with catastrophic

consequences. This behavior is especially

striking when one considers that the closest

related species are all, as Girard points out,

"peaceable omnivores." What happened?

Why are human beings different? Girard says

that it came about by chance.

During the process of hominization our

ancestors very rapidly became carnivores and

hunters. Strong discharges of adrenaline are

necessary at the critical moment of the hunt.

Once scapegoating was introduced, however, it

quickly turned into the defining reality beyond

which it is difficult or impossible to perceive

alternatives. This insight is the reason why,

from a religious perspective, revelation is so

crucialfor human moral development.

Such discharges can also occur under differ-

ent conditions, as in the middle of a family

group, for example, under the effect of any

sort of disturbance.''

Adrenaline release is very useful and also

very dangerous, often taking the form of ex-

treme rage. Denied outlets, Girard writes, this

rage "tends to turn toward those who are clos-

est and most cherished." '" One can readily

imagine the havoc this would wreak in hu-

man communities unless some means could

be found for keeping rage under control.

The threat is compounded by the human

propensity for turning objects into tools.

Among most species, violent rivalry is rarely

fatal, because fighting leads to injury. It is

difficult to bite, slash, or gore an opponent

without being bitten, slashed, or gored in re-

turn. Once weapons are introduced into con-

flict, natural controls are eliminated. Sud-

denly it is all too easy to inflict fatal injuries.

Among hominids, fights may well have be-

came fights to the death before there were any

social controls in place to prevent this from

happening.

Equally problematic is the human mi-

metic, or imitative, capacity alluded to ear-

lier. This capacity, present in many species

but highly developed in the human, makes the

human brain "a kind of mimetic machine,"

according to Girard." Human behavior is

learned by imitation, he writes; it is the agent

not only of language but of all cultural trans-

mission. This mimetic propensity, which

takes the place of "programmed" behavior,

probably developed in a series of evolution-

a ary steps, during which

infancy was gradually ex-

tended, allowing for

greater brain growth.

According to Girard,

violence probably played

a crucial role in this pro-

cess. Mimesis is an effec-

tive vehicle for transmit-

ting learned behaviors,

enabling hominids to

II make the best use of their

:| enlarged brains. It has a

drawback, however, in that it tends to promote

rivalry and aggression by focusing conta-

giously on desire: "A" wants what "B" has

because it belongs to "B." The story of the

forbidden tree in Genesis, Girard says, is re-

ally about this universal human predicament.

The story begins with mimetic envy and cov-
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etousness; it ends with accusations, recrimi-

nations, and expulsion.

The combination of all these factors

—

volatility, mimetic rivalry, and use of weap-

ons—often must have led to disequilibrium.

Before the advent of culture, according to Gil

Bailie, one hominid's "acquisitive gesture"

could easily trigger a mimetic chain reaction

among the others:

By its very nature mimetic desire is

extremely fickle. It moves from one

object to another as model-rivals

designate these objects as desirable.

Mimetic desires are contagious, and as

they conlaminate the social order, Ihcy

lead to rivalry and violence. At each

stage of this deepening crisis, the

mimetic passions grow more volatile,

more violent, and more responsive to

suggestion.

All of this begins with an acquisi-

tive gesture toward an object thai

awakens other desires for that object.

A number of acquisitive gestures made
toward the same desired object set the

conllict in motion.'-

Among primitive societies, the result

might be a catasfrophic crisis, a melee. But

just such violent mimetic crises may also have

provided the impetus for their opposite, for

culture and social organization, as communi-

ties sought ways to prevent further outbreaks.

The scapegoat mechanism

And when they were out in the field,

Cain rose up against his brother Abel
and killed him.

(Gen 4:8)

Mimesis sets off the crisis, and mimesis

halts the crisis. According to Girardian theory,

it halts the crisis by channeling the aggres-

sions of the group toward one individual.

At the supreme moment of violent dis-

integration, another gesture is minieli-

cally replicated with even more speed

and ferocity than the numerous
acquisitive gestures with which the

crisis got under way. At the moment
when the social frenzy is at its height,

someone designates a rival with a

startling accusatoiy gesture that has,

under the circumstances, an extremely

intense mimetic effect. The melee
becomes a lynch mob."

Whereas the initial acquishive gesture led

to conflict, the accusatory gesture has the op-

posite effect: It leads to social solidarity.

Bailie writes:

This is the turning point, one that can

be accounted for purely in terms of the

mimetic forces that are most likely to

have been in play in proto-cultural

situations.'"*

At the height of the mimetic frenzy, the

singled-out individual is murdered by the mob.

"The social free-for-all" turns into a "commu-

nal exorcism," as the crowd's adrenaline-fu-

eled fury is displaced onto its victim,'^ and in

that moment, conflict is transfomied into una-

nimity. The retributive cycle is halted. How
did it happen? All participated; all are equally

mystified. For the community, the sudden

resolution of the mimetic crisis only confimis

that the victim was responsible for it. The vic-

tim was guilty and is a savior. The victim is

promptly mythologized as a god, the lynch-

ing (and its beneficial effects) memorialized

in ritual. In a strange sequence of events, the

fury of the mob becomes the basis for a new

social order. Girard refers to this event, re-

peated over and over in human communities

across the globe, as the "founding murder."

"Religion is organized around a more or

less violent disavowal of violence," Girard

writes."' Bailie expresses the same paradox,

calling archaic religion "humanity's astonish-

ing instrument for turning murder and mad-

ness into a sacralized bulwark against mur-

der and madness." "

The amalgam of religious awe and

violence that primitive religion exists to

hallow made it possible for archaic

societies to endow certain acts of

violence with religious significance and

thereby to put an end to the relentless

reciprocity into which all violence

otherwise tends to collapse.'^

The three major components of primitive

religion all serve this protective function.

Sacrifice ritually repeats the founding mur-

der and reclaims its beneficial effects. The

original violence is unleashed, then spent;

thereafter what is addressed in ritual is latent

violence. A scapegoat, animal or human, be-

The Boston Theological Institute 109



comes the receptacle for the hostilities "all the

members of the community feel for one an-

other." ''^ As Bailie says bluntly, "The puipose

of sacrifice is to prevent what happens when it

fails."-" Thus, in the Bible's paradigmatic story

of Cain and Abel, the brother who turns to

murder is the one whose bloodless offering

leaves him without a sacrificial outlet.

Laws of prohibition regulate behaviors as-

sociated with mimetic conflict (like covetous-

ness and theft), or en-

force orderly distinctions

(like hierarchy). Such

distinctions are often lost

when people are imitat-

ing each other, con-

sciously or uncon-

sciously. Angry rivals

quickly lose their distinc-

tiveness and become

"doubles," minor images

of each other. Over time, any loss of differen-

tiation may come to be associated with mimetic

discord, prompting groups to devise complex

systems of mles concerning purity and conta-

gion
—

"a refusal of mixed states that looks upon

undifferentiation with horror." -' Underneath

these seemingly pointless prohibitions, says

Girard, the threat of violent conflict is very real.

Tlie third pillar of primitive religion, myth,

functions to conceal and legitimize sacred vio-

lence while preserving the memory of its ben-

eficial effects. The myth assures the commu-

nity that the victim was guilty as charged (a

lie), while honoring him or her as the savior

of the society.

Together, say Girardian thinkers, these

three elements become the underpinnings for

all human culture. Mimesis, after all, is only

conflictual when it spreads. When concen-

trated on a single victim, it has a pacifying

and regulating effect."

Becoming like God

And the Lord said, "What have you

done? Listen; your brother's blood is

crying out to me from the ground!"

(Gen 4.10)

Given the awe surrounding the founding

murder and subsequent acts of sacral violence.

it is to be expected that those who took part

in these events would identify them with a

divine or supernatural power long after the

original event. Communities that follow a

system of sacrificial rites and religious pro-

hibitions do so, not for the cathartic effect,

but in order to please or propitiate the divin-

ity to whom they have attributed that first

catastrophic violence. And it works, says

Girard. Observing religious prohibitions does

Throughout his ministry, Jesus calls on

his followers to turn the old system on its

heady to break Satan's hold on human-

kind by refusing to respond to violence

with violence—in effect, to begin evolu-

tion over, this time with eyes open.

decrease the risk that the cycle of violence

will be renewed, by strengthening the cultural

structure responsible for preventing that vio-

lence. Contrariwise, transgressing those pro-

hibitions can set off a chain reaction that feels

cataclysmic.

Is this the image of God, though, into

which human beings are evolving? Lsn't

something wrong here? Human nature is

fundamentally linked to community. One

cannot think about what it means to be in

God's image without taking social experi-

ence into account. The words of Genesis

even suggest as much: "Let us make human-

kind in our image, according to our likeness."

Whatever referent of "us" and "our" is un-

derstood. Holy Trinity or heavenly court, it

suggests a God whose very nature is social,

seeking fellowship.

Yet the heart of the social experience for

human beings, Girardian thinkers say, is mur-

der. What is to be made of this paradox?

Perhaps, in fact, it is not such a paradox. Per-

haps this social dimension of the God-image

is evolving along with the species. Scape-

goating came about, after all, to limit violence,

at a time when human beings were hardly

human yet. Once scapegoating was intro-

110 The Journal of Faith and Science Exchange, 2000



duced, however, it quickly turned into the

defining reality beyond which it is difficult

or impossible to perceive alternatives. This

insight is the reason why, from a religious

perspective, revelation is so crucial for hu-

man moral development. Without the pro-

phetic word that comes from "outside" our

limited reality to challenge and liberate, hu-

man beings remain powerless to change de-

structive patterns.

Jesus^ social behavior rejects the false

determinism of history and reveals the

potency ofhuman freedom in service to

God, even in the midst of the mob, as he

takes upon himself the scapegoat^s ancient

loneliness and dehumanization.

The Hebrew Bible is unique, according

to Girard, in its challenge to scapegoating. In

it is found the first stripping away of the myth

surrounding the victim mechanism, the first

unmasking of the truth. "What have you

done?" God says Cain, in a theme that recurs

throughout the Hebrew Bible, persistently if

not always consistently. The story ofAbraham

and Isaac has animal sacrifice taking the place

of child sacrifice as part of human religious

evolution. The Decalogue sets strict limits

on mimetic rivalry, making devotion to God
the path of peace. The prophets attack the three

great pillars of primitive religion—sacrifice,

mythology, and prohibition, "the primitive

conception of the law as a form of obsessive

differentiation"'^—demanding, instead, jus-

tice for the powerless, the outsider, the op-

pressed. Indeed, according to Girard, pro-

phetic Judaism and Chiistianity are the only

religions in the history of the world that rest

on a rejection of founding murder.-^ As the

Bible unfolds, the call to take the side of the

marginalized becomes more and more clear,

like a rumble getting gradually louder.

With the gospels, says Girard, the

scapegoating mechanism is finally defini-

tively unmasked, the lie exposed. The truth

about violence is laid out—in Jesus' life, in

his death, and in his victory over death, pro-

claimed by the followers who had, not long

before, sided with his persecutors. In effect,

God has intei'vened to overcome the determin-

ism of evolution, inaugurating a new human

being not bound by the old system of

scapegoating, murder, and cover-up.

The gospels' confrontation with evil begins

with the temptation in the desert, in which Jesus

rejects the path of vio-

lent domination, in favor

of an active reliance on

God. In so doing, he

asserts his freedom from

a human culture rooted

in violence, whose orga-

nizing principle he de-

nounces as "Satan." -^

Throughout his minis-

try. Jesus calls on his

followers li) turn the old system on its head, to

break Satan's hold on humankind by refusing

to respond to violence with violence—in ef-

fect, to begin evolution over, this time with eyes

open. It is perhaps for this reason that the way

of the gospel is invariably the way of paradox

and the overturning of tables. To live into God

as Jesus taught is to live with tensions and con-

tradictions, to live as new human beings in an

old and dying culture.

This old culture is rooted in self-decep-

tion: in particular, the belief that victims are

deserving of violence and that God sides with

the persecutors. Girard says that when Jesus

calls Satan the "father of lies" (Jn 8:44), he is

challenging his culture's self-deception.''' In

the mechanism of the founding murder, Sa-

tan represents both the diabolos—the sower

of division, the seductive power of mimetic

rivalry from which only God can free us

—

and satan, Hebrew for "accuser"—in other

words, the scapegoating tendency of the mob.

The stand Jesus takes is, thus, not merely

against violence, but against that obsessive

differentiation that makes harmonious rela-

tions dependent on finger-pointing, exclusion,

and the impulse to get rid of whatever threat-

ens. In its place, he offers a peace that "passes
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human understanding," because it comes from

outside iiuman culture in order to confront that

cuhure once and for all.''

The life and teaching of Jesus is why the

New Testament insists that human history,

indeed creation itself, begins over with Christ,

the "second Adam." So, the prologue to

John's gospel begins the story over at the be-

ginning—this time from the point of view of

the invisible, unrecognized Logos, the God

who identifies with victims.-**

In the beginning was the Word.... He
was in the world, and the world came
into being through him; yet the world

did not know him.

(John 1:1, 10)

Whereas the Genesis account has God expel-

ling Adam and Eve from his presence, John

tells a different story:

He came to what was his own, and his

own people did not receive him.

(John 1:11)

Jesus' social behavior rejects the false

determinism of history and reveals the po-

tency of human freedom in service to God,

even in the midst of the mob, as he takes upon

himself the scapegoat's ancient loneliness and

dehumanization. Every element of the Pas-

sion is connected to "every ritual on the

planet," asserts Girard:

...the preliminary trial, the derisive

crowd, the grotesque honors accorded

to ihe victim, the particular role played

by chance, ...the degrading punishment
that takes place outside the holy city in

order not to contaminate it.-''

This time, however, the effect is not to shore

up sacrificial violence, but to unmask it. Lib-

erated by Jesus' resurrection, witnesses pro-

claim to any who will listen that the crucified

man was innocent, like so many before him.

God's self-appointed executioners (and we iU'e

all, to vmying degrees, implicated) are invited

to see themselves as we really are, not instru-

ments of divine justice but scapegoaters and

persecutors of the unprotected.

The Cross intercedes in history in the fomi

of devastating insight. As the gospel procla-

mation spreads, evolution's grim secret is de-

clared openly, demythologizing and exposing

our complicity in the persecutions that have

been carried out "since the foundation of the

world" (Mt 13:35). hi fact, it is working. Over

the centuries, the power of the founding mur-

der, which depends on delusion, has been

steadily eroded by an awareness that cannot

be driven out. Persecution evokes automatic

suspicion, in everyone: Unable to believe the

lies persecutors tell, others find themselves

siding with the victims. This, says Girard, is

a direct result of the Cross working in history.

This eye-opening activity of God unfolds

slowly, almost invisibly, not by force but by

invitation and, as it were, by the persuasive

power of discovery, hi other words, it takes

place as all evolution does, whether physical,

historical, or moral: by creatures groping in the

darkness, adjusting to new conditions, com-

ing to sudden discoveries, repeating errors, liv-

ing into new skills and new ways of knowing.

The effects are still unfolding, in ways

both good and terrible. The old system is

dying—not quietly but convulsively. Large-

scale slaughter and even genocide take the

place of the occasional efficacious sacrifice

as social groups try desperately to create the

same effects of unanimity and harmony. This

is inevitable, says Girard, but the outcome is

by no means assured. The human species can

choose the alternative, the way modeled by

Jesus—or they can destroy themselves. It is

not clear which path they will take.

Conclusion: dwelling in and
breaking out

How does the species live into the new

way of "human being" embodied in Christ?

I end this paper where I began, with the in-

sights of Michael Polanyi. To become like

Christ, one must indwell Christ's life and

teaching.

Religion, considered as an act of

worship, is an indwelling rather than an

affirmation. God... exists only in the

sense that he is to be worshipped and

obeyed, but not otherwise—any more
than truth, beauty, or justice exist as

facts. All these, like God, are things

which can be apprehended only in

serving thcm.^"
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In this sense, Christian being is Uke all

true knowledge: To understand it at all, one

must "become it." One knows by incarnat-

ing—theories, fact, language, culture, moral-

ity. That is why acceptance of moral teach-

ing is called "interiorization," Polanyi re-

marks. "" We imitate, we reheitrse; gradually

we are changed. As Drusilla Scott writes,

whatever we dwell in, outside ourselves, be-

comes a part of our thinking and knowing.'''

Applied to Christian disciples, this is what

Paul calls "being in Christ." Girard calls it

positive mimesis. When the human capacity

for imitation is applied to others on the same

level as ourselves, rivalry results. When, how-

ever, it is directed toward someone at a much

higher level, such as Jesus or the saints, the

result is not rivalry but spiritual advancement.

This is one reason the Church plays such a

crucial role in transforming culture. Human
persons need role models!

If one focuses too much on the particu-

lars, as commonly happens with faith and re-

ligious practice, one loses touch with that

higher truth. ^^ The task is to remain open to

new knowledge—yet not too open, lest it be

overwhelming. Tradition and responsiveness

to the Spirit are needed; frameworks for as-

similating experience are needed, and the flex-

ibility to adapt them when experience

changes. ""^ Polanyi calls this "dwelling in and

breaking out." Forms and traditions are

indwelt, in order to go beyond them to deeper,

more universal meaning.

Above all, it is necessary to have the free-

dom to grope after the truth of God, and to let

others grope in their own way. "People need

a purpose that bears on eternity." ^'^ For

Polanyi, this means learning to live with one's

moral shortcomings and those of society

—

not rushing to perfect, prohibit, or punish, but

allowing room for God to work in it all, and

letting religion be itself, free of materialism's

"absurd detemiinist viewpoint." '"' As Paul

wrote to the recalcitrant Corinthians:

So we do not lose heart. Even though

our outer nature is wasting away, our

inner nature is being renewed day by
day. For this slight momentary af-

fliction is preparing us for an eternal

weight of glory beyond all measure,
because we look not at what can be

seen but at what cannot be seen. For
what can be seen is temporary, but what
cannot be seen is eternal.

(2 Cor 4: 16-18)
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Religion and Which Sciences? Science and Which Community?

Paul Waldau
The School of Veterinary Medicine

Tufts University

The author addresses ways in which participants in the religion-and-science dialogues avoid

ethically setmtive issues involving the scientifically developed subject of nonhuman animals.

Using the concept of ethical anthropocentrism, he maintains that the contemporary dialogue is

mired in a traditional set of concepts and myopic discourse. The present approach entails seri-

ous risks of weakening both religious life and scientific inquiry, including the foundation for an

engagement between religion and science. Furthermore, the specific sciences dealing with non-

human animals should be engaged fully for a niunber of reasons related to both religious and

scientific goals. Afather benefit ofsuch an engagement would be promotion ofan understanding

of community more responsive to the non-anthropocentric ethics found so broadly in religious

traditions outside the Abrahamic, and in subordinated portions of the Abrahamic traditions.

One of the more humbling features of hu-

man history is the fact that many of the most

prized and able thinkers, and indeed at times

the entire academy, have avoided and some-

times even denied altogether certain ethical

issues, because these subjects have been in-

convenient, unpopular, or uncomfortable.

Well-known examples include Aristotle's ra-

tionalization of slavery,' the failure of liber-

als in the eighteenth and nineteenth century

to include women and people of color in pro-

posed expansions of the vote and other po-

litical power,' and the all-too-easy accommo-

dation of established religious institutions to

a panoply of exclusivisms, including racism,

patriarchy, classism, and homophobia.^

With this history in mind, I consider here

whether something like this is occurring in

Christianity's dialogue with the Western sci-

entific tradition on the subject of the animals

outside the humans species. More specifi-

cally, I want to engage certain features of the

current dialogue as carried out by prominent

theologians and scientists, and I will suggest

that problems of avoidance and myopia do

exist in the current engagement of "theology"

and "science" on the issue of "animals.""*

What prompts these questions is a baffling

phenomenon—the religion-and-science dia-

logue seems historically to have been domi-

nated by ( 1 ) an engagement between theolo-

gians and physicists, in particular cosmolo-

gists, and (2) a very limited engagement with

only some of the implications of Darwin's

ideas. As to the latter, even though Darwin's

ideas deal with the human species' relation-

ships to all other animals, those theologians

who have engaged Darwin seem to have fo-

cused on the implications of his work for the

design argument or for sociobiology, as well

as some of the aggressive claims made in the

1970s by atheistic, scientistic biologists like

Jacques Monod and Richard Dawkins."* If one

tries to find theological circles where there

has been a serious engagement with the more

specific biological sciences that have grown

out of the Darwinian revolution, especially

those that provide highly specific information

about the most complex nonhuman animals,

one finds few, if any.

The answer to the question of why theolo-

gians have concentrated on physics and cos-

mology, but not on those biological sciences

working to discover the realities of nonhuman

animals, is not obvious; nor is this a topic about

which one can easily generalize. One can say,

however, that the trend continues. I take this

trend to be the result of a pervasive and influ-
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ential bias that begs the question, why is there

no sustained attempt to dialogue with those

portions of tlie scientific tradition that include

the very specific and well-developed biologi-

cal sciences in which astonishingly diverse

information regarding other animals can be

found?

The phenomenon presents some fascinat-

ing problems from the vantage point of both

ethics and an understanding of religion in the

lives of human beings. In this paper, I frame

questions in ways that seek to open up minds

on this issue. They are not meant to impugn

in any way the motives or character of those

involved in the cunent dialogue, for I read

the engagement of religion with science as not

only one of elegant and imaginative encoun-

ters, but also one of laudable intentions. But

even if my reading of the intentions is cor-

rect, such intentions have not prevented the

theologian's engagement with the scientific

tradition from being subject to "conditioned

ethical blindness"—that is, good intentions

have not prevented the theologian from be-

coming so accustomed to a piirticular way of

thinking, as to be conditioned not to see its

effects or larger implications.''

Invitation in the form of four

questions
To probe the reasons why this engagement

has not taken place, or if it has, why it re-

mains unknown and of little, if any, impor-

tance in established theological circles, I pose

four specific questions. These are, I suggest,

an invitation to engage the spirit of today's

faith-and-science exchanges. As a practical

matter, these questions force one to stay in

touch with the fundamental features of the

overall projects of, respectively, the scientific

and the religious traditions.

1. Looking at the scholarship and discourse

in the field of "religion and science," which

parts of science, on the one hand, and of reli-

gion, on the other, are being fully engaged?

2. Is it possible that there has been a dis-

proportionate emphasis on some sciences and

on certain views of religion, such that the re-

sults risk being unscientific and perhaps some-

what un-religious (in the sense of being too

narrowly and, thus, perhaps misleadingly

mired in only one dimension of religious con-

cern)?

3. Does the present state of the science-

and-religion dialogue betray a traditional

anthropocentrism?

4. Does the current state of the dialogue

betray a kind of imperialism as well, focusing

on only Western concepts of who and what

matter in reality, which beings constitute "per-

sons," and which animals, human or otherwise,

have ethically significant complexities, such

as culture, intelligence, or emotional depth?

I venture some preliminary answers to

these questions, and along the way suggest that

a debilitating narrowness and short-

sightedness are involved in the problems I

address. If this is true, engaging these prob-

lems may well help to uncover some interest-

ing complications tlowing from the current

form of the religion-and-science dialogue.

These complications include the following

potential problems.

(a) Scholars' choices may make them

complicit in the broader society's failure to

grapple with certain inherently ethical themes.

(b) Scholars' choices may minimize op-

portunities for disseminating information of

an eminently scientific nature that can be of

the greatest relevance to the most fundamen-

tal values of religious traditions.

(c) Scholars' choices may result in a fail-

ure to listen to certain other dialogues, which

failure can have an imperialist cast. For ex-

ample, discussions of the status of nonhuman

animals have long gone on, and certainly now

occur, even if, in societies that draw their in-

tellectual sustenance from the European in-

tellectual tradition, such discussions have been

relegated by the theological tradition to "non-

establishment" circles.

(d) Scholars' choices may keep religious

traditions in the complicated position of pur-

porting to opine on the status of other, nonhu-

man lives. When such opinions continue to

be held, even in the face of available and con-

trary information, the nature of religious

affirmations or dismissals of nonhuman life

must be assessed.
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Beyond the generalities of sci-

ence: engaging the specific

realities of living beings
The issue I am pursuing can be framed by

focusing on the specific and difficult set of

issues that fall under the theme "religion and

animals" (or, using science-based temiinol-

ogy, "religion and nonhuman animals'").

Broadly speaking, at least the following

themes fall under the religion and animals

rubric: (1) learning to see the role of, and

work done by, the images of nonhuman ani-

mals found so broadly in religious symbol-

ism; (2) assessing how religious traditions

have treated or otherwise engaged nonhuman

animals, such as through the promotion or pre-

vention of obvious harms to them; and (3)

identifying the general role that religious tra-

ditions have had as mediators of views of

nonhuman animals. In a colloquial manner,

one might ask, "Have religions gotten it right

or wrong regarding other, that is, nonhuman,

animals?"

Regarding this general area, a review of

the contemporary discussion between "reli-

gion" and "science" suggests three things:

firstly, that something like a general tendency

to avoid these topics, ||

particularly the ethi-

cally charged issues,

characterizes the

work of those contem-

porary scholars now
at work in the reli-

gion-and-science dia-

logue; secondly, that

such avoidance oc-

curs in spite of other-

wise laudable inten-

tions; and, finally, that

one can learn from

this recurring ten-

dency something

about the place of ethics in individual lives.

So let me again state the general question,

although this time in a more specific form:

Does the failure to engage nonhuman animals,

particularly as it is reflected in the scholar-

ship and discourse of those in the academy

who now promote the religion-and-science

dialogue, betray a traditional anthropo-

centrism that is in some ways both unscien-

tific and unreligious?

Given that even a little research shows

easily that the importance of nonhuman indi-

viduals is not a new theme (it is both an an-

cient concern and one still central in indig-

enous cosmologies), the conclusions of this

article suggest that ( 1 ) there is in the Western

academy currently a profound failure to deal

with this subject, (2) this failure is the prod-

uct of a continuing, and debilitating,

anthropocentrism in ethical reflection, (3) this

failure is part of a tendency to assume that

mainline ethical reflection is the whole of ethi-

cal reflection, rather than merely one of the

many historically and culturally conditioned

options available, and (4) a failure to change

this tendency will perpetuate exclusivist val-

ues that now imbalance the living and think-

ing of humankind.

Ethical questions: central and
daily

Posing inquiries about other animals in a

forum where religion is discussed is a deli-

cate matter: it uncovers certain extremely con-

tentious issues about the nature ofhuman ethi-

Westeni theological tradition hasfound

many ways to ignore the conclusion that

human moral abilities beg the question

about other animals. In the religion-and-

science dialogue, theologians characteristi-

cally concern themselves with those sciences

that allow them to avoid the inherently ethi-

cal questions that many life sciences thrust

on the eating and informed moral agent.

cal abilities, and it reveals some important dif-

ferences between and among religious tradi-

tions. The ethical questions are inevitable,

because all human cultural traditions that are

explicitly religious foreground a claim that

this life is a deeply moral matter.'' Yet, de-

spite a consensus that human beings have spe-
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cial abilities to care about others, religious tra-

ditions differ in startling ways over the iden-

tities of such "others" and, in particular, over

the significance of nonhuman animals. Such

differences betray a profound disagreement

over the most basic features of human moral

abilities. For example, only some fonns of

religious life make the question of nonhuman

animals an ethical question of the first order.

The Buddhist and Jain traditions' first precept,

recited daily by millions, is a moral undertak-

ing that commits believers to avoid killing

(which is, of course, paralleled by the Hindu

traditions' commitment to ahimsa). The af-

firmation of nonhuman lives implicit in this

ethical precept stands in stark contrast to cer-

tain claims found broadly in the Abrahamic

traditions. An example, though one by no

means fully representative of each and every

aspect of these complex of traditions, is set

forth in the Roman Catholic Church's recently

revised Catechism:

Animals, like plants and inanimate

things, are by nature destined for the

common good of past, present and

lulure humanity.'*

The differences in these two approaches pro-

vide interesting material for those who wish

to argue that, in ethical matters, the Abrahamic

traditions are more anthropocentric than, say,

the traditions of the Indian subcontinent.''

The special abilities to care about others

exhibited by humans lead each person, as an

individual, to an inevitable set of foundational

ethical questions that manifest themselves

regularly in our daily lives: "Who are the

others about whom we can care? And who

are the others about whom we should care?"

These questions are existentially relevant,

perhaps natural,'" and clearly of central im-

portance to any religious tradition.

Answers to these questions have by no

means been static across time. Both within

and without religious traditions, there has been

an expanding circle of protection." At

present, there are developments that suggest

the expansion continues, such that traditional

answers within the Western cultural sphere to

these core ethical questions are still being re-

vised in, among other places, legal systems.''

In particular, "religion and ecology" dis-

cussions increasingly engage these founda-

tional "who are the others?" questions in vi-

brant ways.'' This dialogue is characterized

by non-anthropocentric perspectives that are

far broader than the tradition-burdened, hu-

man-centered responses that comprise virtu-

ally all theologically based ethics in the West-

ern cultural tradition. Yet, even in this ex-

traordinary new development, there remain

subtle ways in which the dialogue obscures

"animals" as an ethical issue. '^ As discussed

below with regard to the work of several theo-

logians and scientists who participate in the

current religion-and-science dialogue, present

conceptual schemes (such as the trilogy, God

and humans and nature) may be counterpro-

ductive for the important puipose of address-

ing the current marginalization of nonhuman

lives. Nonetheless, the inclusivist spirit and

concepts of the new religion-and-ecology in-

quiry, along with that of interfaith dialogue

and social justice movements, push one to put

analogous challenges to the contemporary

dialogue between religion and science: Who
are the recognized "others"? Which sciences

are part of the engagement? Do exclusivist

notions handed down blindly as "tradition"

still hold undue control? Are theologians
»

handicapped by, and can they get beyond, tra-

ditional exclusions and narrow discourse? Or

does the dialogue energize and open minds,

thereby pushing participants to think in

inclusivist and broader perspectives?

I suggest below that the religion-and-sci-

ence dialogue remains mired in a self-imposed

predicament, and that this shuation is clearly

a matter of choice. Tragically, such a choice,

to the extent that it continues to allow a self-

serving, self-affirming, and selfish anthropo-

centrism to prevail, entails serious risks that

threaten the integrity of the dialogue. Indeed,

failure to acknowledge these risks is likely to

undermine the growth of otherwise laudable

efforts to engage the intersection of scientific

and religious concerns.

Religion and which sciences?
One way to assess whether the current

religion-and-science discussion is stuck in a
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narrow place is to ask which sciences are most

typically engaged in dialogue by theologians,

religious leaders, or believers. Consider first

that anyone's engagement with science always

entails an engagement with scientists who

practice a specific discipline. It is often as-

sumed that the word "science" does helpful

work in descriptions of various problems.

With only a little retlection, however, it be-

comes clear that the term "science" is at times

employed carelessly and in a way that sug-

gests that the focus and practice of science is

monolithic. Such a claim, whether explicit

or implicit, is misleading in the extreme.

Consider a list of some of our contempo-

rary sciences: animal behavior, aquaculture,

biochemistry, biotechnology, cetology, cog-

nitive sciences, comparative developmental

evolutionary psychology, conservation biol-

ogy, developmental biology, ecology,

ecotoxicology, entomology, environmental

sciences, ethology, evolutionary sciences,

fisheries, genetics, forestry, horticulture, ma-

rine mammal studies, microbiology, molecu-

lar and cell biol(>1:y, neuroscience, nutrition,

organismal biology, palaeontology,

paleobiology, parasitology, pharmacology,

physiology, plant biology, population biology,

population genetics, primatology, psychology,

systematics, toxicology, zoology. What is

noteworthy about this list, which is hardly

complete, is that it is composed primarily of

the proliferating life sciences, and ignores oft-

cited items such as physics, chemistry, as-

tronomy, and mathematics.

Ask science-and-religion dialoguers

which of these life sciences are their partners.

The most inclusivist answer would likely in-

clude ecology, environmental sciences, evo-

lutionary sciences, and psychology. Few, if

any, have a deep engagement with those sci-

ences that have developed the most advanced

infomiation regarding the most complex ani-

mals outside the human species.'"^

In casting about for answers to why one

sees within the religion-and-science dialogue

only certain sciences and not others, one in-

evitably stumbles across the fact that, in our

current culture, not all sciences are created

equal. In other words, some sciences are given

much more respect than are others. Recall

the famous quip by Ernest Rutherford, who
said that science is best understood by break-

ing it up into two fields, "physics and stamp-

collecting.""' Physics now occupies the posi-

tion once occupied by theology as the "queen

of the sciences." This is, no doubt, related to

the great success of physics and other physi-

cal sciences in discovery ofsome foundational

features of physical reality, the universe gen-

erally, and especially cosmic origins. It is also

related to the fact that the findings of the

physical sciences have "delivered," in the

sense of being a foundation for those tech-

nologies and industries that supply products

for a consumer-oriented society.

The success and prestige of certain sci-

ences, such as physics and chemistry, have

dramatically affected the methods and goals

of scientists in other fields. A prime example

is the aspiration of psychology's behaviorist

camp in the twentieth century to offer expla-

nations more like those of physics and chem-

istry.'^ And. as evidenced by the discussion

between theologians and cosmologists, phys-

ics is the science that has caught the fancy of

many in the religion-and-science dialogue.

It is, however, worth pausing to consider

further why physics, rather some of the life

sciences listed above, is the science that has,

in the main, engaged theologians. The elegant

answers to the profoundly interesting ques-

tions of physics, or alternatively those of

chemistry or mathematics or astronomy, have

almost no purchase on the fundamental, exis-

tentially pressing features of our world, issues

purportedly engaged by theology. Said in an-

other way, physics, even if it deals in a lim-

ited sense with the most basic aspects of hu-

man micro- and macro-universes, as it were,

has absolutely nothing to with the complexi-

ties of handling features of daily life. Given

that religion, if it can be said to be "about"

anything, is about daily life, there is at least

some irony when a theologian or church leader

gives so much reflective energy and time to

heavily quantified physical sciences about is-

sues that, in an existential sense, impact hu-

man beings very little in their immediate, in-

tensely ethical lives.
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Further, a preoccupation by theologians

with the physics of the origin of the universe

is, when it perpetuates ignorance about more

immediate surroundings (that is, other Hving

beings impacted by human activity), is po-

tentially tragic. Each religious tradition has

its own way of handling the fact that the reli-

gious life is about existential and immediate

matters, rather than about speculative guesses,

informed or otherwise, regarding the overall

and most basic structure of the universe. Bud-

dhists, for example, have the TenAvydkatdiii,

translated variously as "the indeterminates or

points not determined [by the Buddha while

alive]" or "questions which tend not to edifi-

The anomaly returns to the fore, of

Abrahamic theological traditions failing

radically to engage the claim that human
beingSy as moral agents, ought to know

about nonhuman animals and then ac-

cord them fundamental protections y such

asfreedom from captivity or other instru-

mental uses.

cation." Indeed, the tendency to wander in

soteriological irrelevancies is a hallmark of

some theology, such that some people of faith

repudiate it as useless.

If religion is primarily about the immedi-

ate realities of believers' lives and their need

to discern moral norms and then act in moral

ways, one might expect that it would be those

scientific disciplines exercising the basic hu-

mility of patient observation that captured

theologiiuis' imagination. It is, after all, within

the observable, nearby surroundings of one's

local world, as it were, that one must act and

judge the consequences of one's finite, daily

choices. Said in theological terms, it is in

one's own limited world that one must find

God's presence. In less theological but still

explicitly moral terms, religion and its essen-

tially ethical messages about love, compas-

sion, kindness to others, etc., are lived out on

a local, daily level, not at the level that phys-

ics, chemistry, astronomy, and mathematics

engage.

Perhaps the allure of opining on the most

basic physical features of the cosmos, includ-

ing its origin in the remote past, explains the

disdainful attitude of some scientists to the

"stamp-collecting" work of other scientists,

such as ethologists, who patiently, humbly,

and honestly describe the realities of nonhu-

man animals and the surrounding ecosystems.

Primatologists, marine mammalogists, and

specialists in elephant behavior, for example,

do not call upon complex equations. Big

Bangs, and subatomic particles to explain the

>,; day-to-day lives of the

complex animals they

study. Such work is, how-

ever, crucial in the present

environment, given the

radical ignorance both

within and without the sci-

ences regarding the social,

emotional, and intellectual

lives of the most complex

of nonhuman animals."*

Further, such painstaking

and detailed research re-

quires great discipline in

order to resist applying traditional stereotypes

to the animals being studied. In this sense,

this kind of work represents well the humil-

ity-spawning features of scientific method.

Dismantling stereotypes of other animals,

because they have been underdetermined by

day-to-day realities and overdetermined by ig-

norance-driven bias, is crucial for another, emi-

nently ethical reason. Caricatures of other ani-

mals remain powerful images both inside and

outside the scientific tradition. Scientists who

get beyond caricature and stereotype regard-

ing the daily lives of nonhuman animals may

do work that seems humble relative to the

macro-level work of astrophysicists. This work

is, nevertheless, of crucial importance to the

ability of a moral agent to see the world in an

informed way. Hence, any responsible moral

agent desperately needs such detailed infor-

mation to understand the impact of human
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actions on previously unknown realities, such

as the complexities of nonhunian animals.'*^

Religion, tlieologians, and humility

While religious traditions have much to

say about the need for basic humility, a cer-

tain kind of humility seems to be lacking in

those who, despite unfamiliarity with the ac-

tual realities of nonhunian animals, nonethe-

less attempt to offer opinions relevant to the

significance of any and all nonhunian animals.

Do some major participants in the religion-

and-science dialogue miss entirely the rel-

evance of those sciences dealing with the re-

alities of other animals that are either near

human communities or far away from them?

Might these be of relevance to the core fea-

tures of any ethical tradition and, as such, re-

ligious traditions generally?

Relatedly, why would someone who
wishes to say something about the relation-

ship between religion and science focus only

on, say, physics and its related sciences? One

explanation for such a preoccupation might

be that physics in the twentieth century was,

in an important political and ethical sense,

easy to engage. Engaging twentieth-century

questions about the origin of the universe, for

example, did not require much speculation

about the oppressions that are an integral part

of the daily struggles of many people. Some-

one can be deeply interested in, say, astrophys-

ics or subatomic physics, without ever con-

templating the harsh realities just outside the

door, realities that provoke some moral agents

to be deeply committed to a revolution in cul-

tural, political, and economic values. In fact,

if one wanted to maintain the status quo, in-

cluding present oppressions, one could study

physics all day and not in any way affect the

patriarchy, classism, racism, or other oppres-

sions of contemporary societies.

What is religion about, though, if it is not

about day-to-day choices? If one were look-

ing for a religion-and-science dialogue that

avoids engagement with the daily world, the

dialogue of religion with modem physics would

probably be the best choice. Simply said, the

contemporary engagement of theology with

physics has far fewer consequences than would.

say, a full engagement with social justice con-

cerns or certain biological sciences, such as

the heavily publicized work in primatology

and marine mammalogy, or the less prominent

work in elephant studies. Is it mere happen-

stance that few theologians or scholars of re-

ligion can tell an African elephant from an In-

dian one, or a great ape from a lesser one? Or

that few religious leaders care to know either

that chimpanzee and bonobo great apes share

more than 99% of their active DNA with hu-

man great apes, or that humans have been re-

ferred to as "the third chimpanzee"?-" This

kind of scientific data is ignored, even as there

are, literally, hundreds of theological contexts

where great attention is paid to the Big Bang,

quantum theory, and the Anthropic Principle.

Ethics and the local world
Like religious faith, what is ethics about

if not one's own neighborhood? What one be-

lieves deeply is reflected far more fully in how
one acts than in what one says of one's ac-

tions. Gandhi once framed this wisdom in a

very simple form by saying, "The act will

speiik unerringly."-' This aphorism about what

in life discloses a person's true beliefs frames

a pailicularly important challenge for religious

traditions on any issue, including the daily

challenges faced by Christian and other reli-

gious believers regiuding "who the others are."

Might nonhunian animals be "others"

about which human moral agents are con-

cerned, and towards which harmful actions

should not be directed, for the same or simi-

lar reasons why human individuals should not

be harmed? Note what this question entails:

namely, discerning whether the nonhunian

individuals near the agent can and should be

protected. As noted above, nonhuman indi-

viduals have indeed been recognized as wor-

thy of protection in some religious traditions,

though it is commonly said that the Abrahamic

traditions are, ethically speaking, anthropo-

centric.-- What are the practical implications

of such ethical anthropocentrism? The im-

plications are, it turns out, rather stark.

Generally, any ethical principle, whether

religiously framed or not, must be related to

the things that an individual is able to do in
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ordinary life. As philosophers say, "ought

impHes can." Thus, if I say, "you ought to do

this," I have implied that you can do it. That,

of course, involves talking realistically about

your actual situation in the world. What can

people do in their ordinary, ethically-charged

lives, given the actual choices confronting

them as agents capable of morality?

Religious ethics, though, sometimes ex-

hibit an interest in the inverse, namely, that

"can implies ought." Of course, this does not

automatically apply to a wide range of situa-

tions, for just because one can do something,

it does not follow that one is obliged to. But

religious traditions often suggest that we ought

to act just because we can, and particularly so

when the context is morally charged. For ex-

ample, if I can give funds to charity, ought I?

In the matter of nonhuman animals, the paral-

lel question is, if I can care about these others,

ought I? hi the aliinisa-dnvcn traditions of

the Indian subcontinent, the answer to the sec-

ond question is "Yes," at least with regard to

preserving other animals' lives. -^ Sometimes,

then, in view of human moral capabilities,

some religious traditions suggest that, with

regard to nonhuman animals, the capacity to

act alternatively creates an obligation not to

kill them. Relying on a foundation of the spe-

cial qualities of human abilities to care about

others, the religious ethics of these traditions

thus exemplify an inversion of the common
philosophical adage, moving from "ought

implies can" to "can implies ought."

Why nonhuman individuals are

relevant to theology and ethics

Note that the claim here is that other ani-

mals matter as individuals, because it is in this

capacity that they have particular relevance

to human beings as moral agents. Why? Be-

cause individual moral agents can treat indi-

vidual animals well. In fact, duties to indi-

viduals contrast nicely with moral duties to

larger realities such as an entire species, an

ecosystem, and the earth. Though of great

importance, treating these larger realities

"well" is made especially difficult by their size,

complexity, and the very generality of the un-

derlying concents. Individuals, on the other

hand, are situated differently, existing at the

more "local" level of immediate and daily liv-

ing. Here, they can be seen and understood,

as can the direct and indirect effects of human

choices and actions upon them. When spe-

cific inquiry is made in this way, it is easy to

recognize identifiable impacts that human ac-

tions have on individuals, human or otherwise.

As such, these consequences are comprehen-

sible, whereas the impact of human actions

on "the environment" or on the human
econiche, or even on a species as a whole, is

typically much harder to discern. If I run over

or poison an animal, it is that individual who

dies, not the species. If I buy a product that

was a living animal, it is easily comprehended

that the product is more than a resource that I

can consume without ethically-charged con-

sequences. A specific individual with feelings

and a life was impacted because of my con-

sumption. It is, then, simply easier to recog-

nize how to treat an individual animal well, or

to refrain from harming it, than it is to recog-

nize how to treat the environment or a species

or the earth well.

This practical aspect of engaging individu-

als, as opposed to the not-so-easily discerned

impacts on supra-individual realities, is one

feature that suits human beings to inquire

about other individuals. By training children,

for example, to see such impacts, parents de-

velop their abilities as moral agents, helping

them take responsibility for their own acts,

one of the hallmarks of any moral system.

Considering the impact of their acts on other

individuals, human or otherwise, provides all

persons with a very personal way of deciding

how they can and will, through their individual

decisions, live out a moral vision.

Hence, another peculiarity of theology fail-

ing to engage precisely those sciences that tell

the most about the lives of others is the missed

opportunities that such a failure produces. If

religious believers fail to recognize this im-

portant dimension that other individuals (again,

human or otherwise) bring them with regard

to their moral abilities, they may well not de-

velop a full awareness, a comprehensive sense

of responsibility, and related virtues that are

preconditions to a developed moral sense.
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What is peculiar is that the Western theo-

logical tradition has found many ways to ig-

nore the conclusion that human moral abili-

ties beg the question about other animals. One

manifestation of this avoidance seems to be

that, in the religion-and-science dialogue,

theologians characteristically concern them-

selves with those sciences that allow them

to avoid the inherently ethical questions that

The realm ofnonhuman animals is so

internally diverse that to resort to the

unqualified categories ^^nature'* or ^Hhe

world*' to describe the many realities

and activities ofnonhuman animals is

positively misleading.

many life sciences thrust on the caring and

infotined moral agent. Is this individual in

front of me, even though nonhuman, such that

my moral sensibilities apply? Since many

sciences have shown that other large-brained

social animals, such as chimpanzees, oran-

gutans, bonobos, gorillas, elephants, and

whales and dolphins, are extraordinary indi-

viduals with intelligence of many kinds, emo-

tional complexities, social realities, personal

loyalties, even cultures—and certainly the ca-

pacity to suffer in mental and physical

ways—a close encounter with these sciences

would inevitably prompt an ethical inquiry.

Do the realities of any other animals' lives

bear on one's religious life or on one's obli-

gation to be a moral being? Clearly, the lives

of many nonhuman animals' lives can be pro-

tected. Ought they be? Ought the religion-

and-science dialogue engage carefully the

sciences that bear on this eminently ethical

issue?'^

What is anomalous about Western theol-

ogy as a whole, aside from these obvious ques-

tions, is that Western theologians have staked

out human moral abilities as their prime terri-

tory, because theologians of all stripes have

been heavily invested in the claim that human

beings are capable moral agents. So, the

anomaly returns to the fore, ofAbrahamic theo-

logical traditions failing radically to engage the

claim that humans, as eminently moral beings,

ought to know about nonhuman animals and,

upon knowing about them, then accord them

fundamental protections, such as freedom from

captivity or other instrumental uses.

Note, too, that personal experience shows,

generally, that many individuals, human and

otherwise, often care about other nonhuman

animals.-' Why have most

Western theological traditions

marginalized such experi-

ences, especially given the

commitments of theology to

human ethical abilities? One

way to ascertain whether any

nonhuman animals are legiti-

mate moral patients (by

^- which 1 mean that they are to

be protected by moral agents

on the issue of the fundamentals, such as life

and the integrity of their familial and social

bonds) would be to inquire into the research

findings of the sciences that deal with specifi-

cally nonhuman animals' lives.

The analysis below suggests that, on the

whole, the engagement between theologians

and the most relevant life sciences remains at

best at an undeveloped level, and, hence, un-

satisfactory. The consequence of this is that

theologians' resuUing analyses all too often

perpetuate ignorance, because those analyses

are caricature-driven.

Some theologians
One way to investigate whether the reli-

gion-and-science dialogue is plagued by the

risks I describe is to engage a range of dia-

logue participants who have dealt with the

intersection of religion and science. Here I

suggest that because certain relevant short-

comings appear in the work of prominent

spokespersons involved in the modern dia-

logue between Christianity and the Western

scientific tradition, myopic approaches end

up dominating the perspectives taken in that

dialogue. Both of these problems promote

risks that are oddly in tension with the over-

all projects of, respectively, religion and sci-

ence.
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Wolfhart Pannenberg

I begin with Wolthart Pannenberg, and

take examples from two of his works. The

first is Anthropology in Theological Perspec-

tive, Pannenberg 's 1985 attempt to wrestle

with the theological implications of certain

sciences, including biology. The second work

is Pannenberg's 1993 work. Toward a Theol-

ogy ofNature: Essays on Science and Faith.

Both books reflect this influential theologian's

commitment ciirefully to engage non-theologi-

cal disciplines, a commitment that pushes

Pannenberg to talk about nonhuman animals

at certain strategic points.

Consider this example from the earlier work.

After opening the book with a chapter entitled

"The Uniqueness of Humanity," Pannenberg, as

part of his discussion of Herder's and Scheler's

thought, says, "animals... live wholly in the

present moment, ignorant of both future and

past."-*' This claim about nonhuman animals'

lack of a sense of time seems to be a factual

assertion, given that Pannenberg cites as sup-

port two scientific works from 1937 and 1958.-^

But as evidenced by references that he cites later

in the book,-** Pannenberg plainly knew of other

scientific work that strongly suggested that the

cognitive levels of some nonhuman animals (he

concentrates most fully on chimpanzees) are

such that they do have a sense of future and past,

and are, thus, far more cognitively complex than

implied by Pannenberg's dismissive generali-

zation.

More interesting than this misstatement,

however, is the fact that Pannenberg was, at

that time, clearly aware of the growing body

of knowledge regarding the more complex

nonhuman animals. Hence, given that he

chose to present only evidence supportive of

his statement, while ignoring counterfactual

evidence, one is tempted to conclude that this

otherwise remarkable thinker was, in this work

at least, not concerned about his perpetuation

of a stereotype of nonhuman animals.

The history of this dismissive stereotype

is as long as it is intellectually bankrupt. It

has been a prominent feature of philosophers'

and theologians' uninformed dismissal of the

complexities of nonhuman animals since an-

cient Greek times.-'' Through use of a carica-

ture underdetemiined by the factual realities

of the animals he dismisses, Pannenberg stands

in the long line of those who have chosen se-

lectively from available images of nonhuman

animals, in order to confinn a preexisting bias.

In Pannenberg's case, the bias takes the form

of the proposition that only human beings are

complex enough to deserve fundamental moral

protections. This is a claim that Christianity's

mainline theological tradition has long under-

written, even though it is not in any way es-

sential to soteriological discourse.

There are substantial risks in Pannenberg's

approach, however, the most obvious of which

is that such a wide-ranging dismissal of all

nonhuman animals will be contradicted by

simple empirical data. Another risk is the

charge that the selection of evidence is driven

by a pre-existing agenda. Pannenberg's se-

lectivity regarding evidence begs the question

of whether his pre-existing agenda is the main-

line Christian theological tradition's

longstanding bias for humans. When this or

any other bias replaces a humble exploration

of the realities of other animals, to which well-

executed scientific methods ideally lead, the

resulting claims may well distort the described

realities.^" Worse one risks the perpetuation

of stereotypes and caricatures.

Consider how Pannenberg does this re-

garding chimpanzees, closest evolutionary

cousins to human beings.^' He contrasts them

with human beings, who

have past and future... because unlike

the animals [that is, any and all

nonhuman animals], including even the

chimpanzees, they are able 'to loosen

the bonds imposed by the situation and

to distance themselves from it.'
"

As noted above, when Pannenberg made

these claims in 1985, much attention was

being given to Goodall's work that showed

in many ways that existing perspectives in

science regarding chimpanzees were radi-

cally inaccurate and inadequate. ^^ Addition-

ally, the work of Gallup and others regard-

ing the high level cognitive skills and self-

awareness of some nonhuman animals had

been available for more than a decade and a

half.^'* Given the mainline Christian theo-
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logical tradition's refusal to countenance non-

human animals generally, Pannenberg's im-

plicit acceptance of the traditional derogation

of all nonhuman animals is not surprising.

What is troubling, however, is Pannenberg's

desire to opine about all nonhuman animals,

even when neither science nor the theologi-

cal tradition had explored many of the more

complicated animals in any detail.

Surprising discoveries continue to pour in,

such as humpback whales' complex "songs,"'*''

elephants' heavy use of subsonic communi-

cations, and bottlenose dolphins' self-awiire-

ness.^** At the very least, such reports and, in

particular, the pace of new "discoveries" sug-

gest that present perspectives, and surely tra-

ditional perspectives, are subject to radical

questioning, and that conservative use of dis-

missive generalizations is in order.

One result of Pannenberg's acquiescence

in traditional theological dismissals of any and

all nonhuman animals is his uncritical use of

the traditional vocabulary regarding nonhu-

man animals generally. This vocabulary has

been dismissive, dualistic, and correspond-

ingly unresponsive. When engaging science,

a tradition that counts humans as animals,

Pannenberg consistently uses the word "ani-

mals" to mean "all non-

human animals." This

habit and others, such as

his use of tenns such as

"lower animals," sug-

gest that Pannenberg

was, from the beginning

of his project, predis-

posed to accept data

from the scientific tradi-

tion that confirm his
'

theological bent, but not to acknowledge or

search out counter-factual evidence or to ex-

plore the implications of ongoing change and

discovery.

The same pattern appears in his 1993

work, Toward a Theology ofNature, although

now the discourse is enriched primarily by

Pannenberg's desire to work with terms and

concepts that are prominent in the develop-

ing Western ecological tradition. In this

shorter work, as in the longer, Pannenberg

never engages detailed studies of any actual

animal groups, despite an obvious commit-

ment to engage science realistically ("Our

task as theologians is to relate to the natural

sciences as they actually exist...."").

Taking notice of which sciences

Pannenberg engages "as they actually exist,"

however, and to what extent he engages them,

one can see that soaring rhetoric masks a not-

so-subtle predisposition to refrain from dis-

turbing the anthropocentrism of the theologi-

cal tradition in which Pannenberg is working.

In other ways, to be sure, Pannenberg is

known for challenging traditional and hidden

agendas, as when he describes Karl Earth's

theology:

The most remarkable example of the

theological retreat from a discussion of

the scientil'ic description of nature...."*

Pannenberg's selective engagement with the

scientific tradition, however, subjects him to

an objection that parallels his own criticism

of Earth's decision:

|l|n principle a theological doctrine of

creation should not concern itself with

scientific descriptions and results.'''

Discussion of the physical sciences, coupled

with a one-sided handling of a few biological

Through use ofa caricature underdeter-

mined by the factual realities of the animals

he dismisses^ Pannenberg stands in the long

line of those who have chosen selectively

from available images ofnonhuman ani-

malSy in order to confirm a preexisting bias.

sciences, is not likely to disturb the hegemony

of humans. Yet a careful, extended engage-

ment with ethology and related disciplines will

reveal how impoverished theological work is

when it ignores "scientific descriptions and

results," as Earth advocated. In particular, the

developed fields of cetacean studies and pri-

matology, filled with patient observations re-

garding social, cognitive and other complexi-

ties of bottlenose dolphins, chimpanzees,

bonobos, orangutans, gorillas, and some other
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primates, suggest that dismissals of any and

all nonhuman animals are agenda-driven

rather than reality-responsive.

Because in the life sciences, as Kathleen

Gibson summarizes, "All of the human-ape

dichotomies so cherished by the anthropolo-

gists and psychologists of the early 1960s have

fallen,"""' theological work that attempts to

make claims about human complexities rela-

tive to those of other animals is at great risk

of peipetuating caricatures when it steers cleiU"

of a full engagement with evidence and per-

spectives that challenge human uniqueness in

areas of consciousness, emotion, social com-

plexity, intelligence, and communication.

Hence, when Pannenberg effectively ignores

the scientific evidence that would disturb his

inherited theological premises, his approach

becomes, de facto, not unlike Barth's dis-

missal of scientific findings. His claim that

theologians must "relate to the natural sci-

ences as they actually exist" ^' should not be

allowed to obscure the fact that only some sci-

ences and some evidence are informing his

analysis. Failure to engage bodies of work

and research that are directly relevant to the

theological claims being made subjects

Pannenberg's theological work to many
charges, not the least of which is that it is just

another overstated and ignorance-driven

claim.

Thus, even when Pannenberg mentions

specific work with specific nonhuman ani-

mals,^' his arguments ignore so much of the

available evidence that his conclusions, char-

acteristically framed as dismissive generali-

zations, are positively misleading. An ex-

ample occurs in Toward a Theology of Na-

ture, when Pannenberg is working with

Teilhard de Chardin's insights:

[T]he fact of consciousness, which,

according to our observalion, appears

clearly only among human beings

amidst the entire expanse of nature.'*'

This implicit dismissal of the existence of

complex cognitive and emotional abilities in

any nonhuman animal tlies in the face of avail-

able evidence.^ The evidence was such that

Donald Griffin, Harvard University's re-

spected cognitive ethologist, could, only a few

years after Pannenberg wrote, state flatly:

The question of self-awareness is one of

the very few areas of cognitive ethology

where we have some concrete experi-

mental evidence.^^

Pannenberg's broad dismissal, then, espe-

cially because it takes place in a milieu of dis-

covery and constant challenges to traditional

claims of human uniqueness, are also contrary

to the basic humility that science and religion

enjoin upon the human seeker. If one asks

questions, such as "How well is the entire

range of life known?" or "What do cetaceans

do underwater with their large brains and com-

plex communication and social systems?", the

answers are, respectively, "Not very well yet"

and "We don't know." So why opine about a

broad subject when the Western tradition has

been shown to be, on the whole, so out of

touch with and dismissive of realities outside

of the human species?

Pannenberg's engagement with "science"

is, thus, not led by a vigorous curiosity when

he works with the issue of nonhuman animals.

Refraining from any informed, detailed-ori-

ented exploration of the biological creatures

that he dismisses, he is badly in error on the

issue of some other mammals' cognitive and

existential complexities. In the end,

Pannenberg simply does not tarry long enough

with any real-world nonhuman animals to see

theological and ethical significance in their

realities.

There are, of course, lots of ironies in the

cursory approach he uses. The editor of this

work, Ted Peters, notes in his introduction,

Perhaps the most startling and dramatic

contribution of Woliliart Pannenberg to

recent theological discussion has been

the initiative he takes in posing

theological questions to natural

scientists."""

But one must again ask, which natural scien-

tists? The major questions one can pose to

Pannenberg's approach to science are, from

the vantage point of ethologists, cognitive

scientists, or comparative psychologists, ques-

tions about its incompleteness. And more, this

shortcoming calls into question this work's
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relevance to an informed and vibrant religion-

and-science dialogue.

In summary, Pannenberg's limited en-

gagement undercuts the value of his concep-

tualization and discourse, and ultimately his

theological work. The result, at least on the

subject of nonhuman animals, is a work gov-

erned by a sterile and anthropocentric agenda

that is, upon examination, in tension with

many of Pannenberg's announced themes.

That this all-too-obvious agenda is not chal-

lenged by his fellow participants in religion-

and-science discussions speaks volumes about

which of the sciences are deemed relevant to

theology and to the religion-and-science dia-

logue itself.

Gordon Kaufman
A similar attitude appears in Pannenberg's

contemporaries.^^ I shall focus on only a few

of the relevant texts, however. Consider some

features of A Global Ethic: The Declaration

ofthe Parliament ofthe World Religions, writ-

ten by Hans Kiing and Karl-Josef Kuschel.

In particular, consider how the concept and

word "animals" is used. There are but two

brief references to nonhuman animals,"*** and

these both appear with the word "plants." In

effect, nonhuman animals are given the same

status as plants in this document dominated

by human-centered interests.^'*

To avoid the conclusion that the Western

theological tradition as a whole, or, similarly,

that the religion-and-science dialogue gener-

ally, is characterized by the patterns appear-

ing in the cited works of Pannenberg,

Moltmann, and Kiing, one could argue that

these three giants of modern theology are rep-

resentative of only a limited part of that tradi-

tion, say, the Gemian or European tradition

of anthropocentric theological reflection. But

I want to suggest that the habits of mind ex-

emplified by them are pervasive in the West-

ern theological tradition, as well as in the re-

ligion-and-science dialogue generally. I will

do this with examples from the altogether

cosmopolitan theologian Gordon Kaufman
and his book, //; Face of Mystery: A Con-

structive Theology { 1993).

Kaufman's well-respected work is, from

the beginning, dominated by a trilogy of con-

cepts that might best be summarized by this

plirase, "God, humanity, and the world." ^" For

example, in his opening chapter, "The Ques-

tion of God," Kaufman repeated writes of

three general categories: God, the human, and

all else, referred to by temis such as "the natu-

ral order," "the vast universe," and "the world

in which we live."
''

This trio of categories is, of course, com-

mon in the academy, prevailing especially in

the many subdisciplines of religious studies.

It is also characteristic of the discourse of poli-

tics and many other institutions. Consequently,

given its traditional nature and widespread

occurrence, its dominance may not appear at

first to be problematic in any way. Challenges

to it might seem, for many, the work of eccen-

trics. But some of the very insights that

Kaufman himself advances can be used to

problematize the trilogy, especially with regard

to its underlying generalizations and the ways

in which it operates as a covert dualism, that

is, as a theo-anthropocentric fonn dismissal of

anything beyond the human realm.

First of all, the concept of God is, as

Kaufman and so many other theologians have

creatively suggested, not a simple concept.

Secondly, in the same way that Kaufman notes

that claims about God are problematic and

conditioned, he also observes that claims

about "human nature" are notoriously plagued

by the same problems."

Thirdly—and most pertinent to the specific

argument being made here—generalizations

made about "nature" or "the world" are, like

the notions of God that Kaufman openly chal-

lenges, so coarse as to be woefully inadequate

to describing the complex realities they seek

to encompass. The realm of nonhuman ani-

mals is so internally diverse that to resort con-

tinually to the unqualified categories "nature"

or "the world" to describe the many realities

and activities of nonhuman animals is posi-

tively misleading for any number of reasons.

Of relevance to this argument is the fact that

the use of "animals" to designate all nonhu-

man animals is, ethically speaking, particularly
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problematic. The use of such wooden catego-

ries obscures realities widely recognized out-

side the Western theological traditit)n as hav-

ing major ethical significance. For example,

in the Indian traditions, the especially com-

plex features of elephants' lives, such as their

learning ability and their deep loyalty to their

family units (owing to their large brains and

capacity for complex emotions) have caused

them to be singled out i|

as animals that are rec-

ognizably more compli-

cated than most other ;

living beings."

One of the conse-

quences of constantly

assuming that this tril-

ogy operates well as a

meaningful description

of the essential elements

of our experience is that

the components of the

third category are, sub-

tly and sometimes not so

subtly, equated to one another. While human

beings are foregrounded in the trilogy, as is

God, the complexity of the remainder of this

world, though surely recognized, is obscured

in some crucial ways. Beyond the fact that

plants, econiches, and entire ecosystems (each

of which may command an ethical response)

are in the "nature" category, consider who and

what are contained in the subgroup of "ani-

mals": dolphins and whales, with the largest

brains on Earth, exist alongside insects; great

apes, sharing 98.4% of their genetic material

with human beings, walk alongside slugs, but

not with human beings; elephants stand next

to creatures so small they cannot be seen with-

out magnification.

With such a potent blurring of extra-hu-

man realities, important and ethically signifi-

cant realities clearly recognized in other ma-

jor ethical traditions are inevitably obscured.

For example, the unique complexities, prob-

lems, and challenges of ecological thinking can

easily be equated with the altogether distinct

issues arising out of the human relationship to,

and relations with, nonhuman animals. Thus,

even if nuanced uses of the trilogy do in some

instances lead to insights and help in counter-

ing the astonishing ethical anthropocentrism

of the Western intellectual tradition, in many

other instances clumsy use of the trilogy clearly

affirms the anthropocentric theological heri-

tage, including its meta-message that there are

no major entities in "the world" that compete

for the centrality given to human beings. In

short, terms like "the world" or "nature" fall

The fields of cetacean studies and primatol-

ogyy filled with patient observations regard-

ing social, cognitive and other complexities

of bottlenose dolphins^ chimpanzees,

bonoboSy orangutans, gorillas, and some

other primates, suggest that dismissals of

any and all nonhuman animals are agenda-

driven rather than reality-responsive.

far short of doing adequate work when they

attempt to name, encompass, and account for

the many different kinds of lives, ecosystems,

and other realities outside the human sphere.

A further consequence of the trilogy be-

ing a principal conceptual map is that, like the

discourse and theologically-dictated focus of

Pannenberg. this map seems to have little room

for the sciences that focus on nonhuman ani-

mals, or what Kaufman refers to as the "lower

animals." ''^ Kaufman in the end, though riv-

eted by the existing religion-and-science dia-

logue, spends no time at all on sciences that

carefully engage nonhuman animals.

Consider the underlying conceptual point

that Kaufman, a profoundly interesting

scholar of the theological tradition, makes

when summarizing "Troeltsch's critical analy-

sis of the concept of 'essence of Christianity'

itself":

[HJis massive historical work [showed]

that Christian faith, as presented by

most modern theologians, was in fact

largely a configuration of modern
western liberal values. Troeltsch

showed that the belief that there is some
historically demonstrable 'essence of
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Chrislianity' (as Schleiermacher,

Harnack, and others had supposed) was
simply false....'*'*

This same kind of deconstruction of an

image can be applied to the constructed char-

acter of the image of "the world" or "nature"

outside the human species. Contemporary

work by primatologists,'*^ as well as the anti-

essentializing critique of certain feminists and

post-modernists, suggests that the tendency to

lump all nonhuman realities into one group,

and then \o pretend to understand that group

as a single unit meaningfully contrasted with

"humanity" or "God," is a misguided enter-

prise. The nonhuman world is simply too busy,

diverse, and complex to be "essentialized," and

attempts to reduce all of the complex biologi-

cal realities outside humans to one category

say much more about the claimant's own lim-

ited perspective than about nonhuman life gen-

erally or the rich, interdependent web of indi-

viduals, communities, and processes some-

times refered to as "nature."

One example shows well how Kaufman's

treatment of all mmhuman animals parallels

Pannenberg's dismissal. When referring to

"forms of life less complex than Homo sapi-

ens,'" Kaufman uses the following reference

to dogs and cats as representative of nonhu-

man animals:

A hungry dog, for example, seeks

food.... A cat... is capable of stalking its

prey for hours. Many animals, thus,

have behavioral capacities similar to

what, in human beings, becomes
intention and attention. But there is a

very important dil't'crence: animals

pursue goals which have been set for

them directly by their organic needs and

instincts, that is, by nature (or perhaps,

in the case of domesticated animals, by

their trainers). Humans, however,

pursue (along with such "natural"

goals) artificial objectives, that is, goals

learned from their culture.... "

Kaufman then goes on to assert humans are free

to choose, while nonhuman animals are not.

In this respect humans are agents in a

way that other animals are not: they

can intend and attend deliberately, and
not only as a function of biological

need or impulse.^^

This statement is, first of all, inaccurate

factually. There are some complex animals,

for example, the nonhuman great apes,"*^ that

do "intend and attend deliberately." Further-

more, Kaufman's use of familiar domestic

animals, dogs and cats, loads the case dramati-

cally against nonhuman animals generally.

Domestic animals can be domesticated pre-

cisely because they have social instincts that

allow them to be subordinated to their human
companions."" Animals that are subordinate

to human beings, though important in their

own right, hardly represent the many animals

that cannot be subordinated. Nor do cats and

dogs, relatively less complex mammals, rep-

resent well the startlingly rich cognitive abili-

ties of, say, the larger-brained primates, ceta-

ceans, and elephants.

Note as well that Kaufman, perhaps as

wide-ranging a theologian as there is, remains

extremely narrow when discussing nonhuman

animals.

All forms of animal life—and particu-

larly the higher forms—have some sort

of "subjectivity" or "awareness."

...However, although the animal has

such feelings, it is not conscious of

them as feelings; nor is it conscious of

their appropriateness (or inappropriate-

ness) to certain objects in the environ-

ment or of the connection with its

behavior. This more complex sort of

awareness, which I am here calling

'consciousness," emerges only for the

linguistic animal—the human person

—

who is able to objectify for herself or

himself these 'inner states' by means of

words which name them.'''

As noted above, by 1993, when this work

was published, there were many accredited

scientific studies that confirmed that individu-

als in a number of other species (including at

least bottlenose dolphins, orangutans, bonobos,

and chimpanzees) had not only consciousness

and complex sorts of awareness, but self-

awareness and the ability to comprehend and

use various features of human language.

What is even more relevant is the tenor of

Kaufman's comments about the tentativeness

of scientific knowledge, which he emphasizes

is also a problem with knowledge of the di-

vine. Tentativeness also dominates claims
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about many nonhuman animals, above all the

more complex social animals. Of equal rel-

evance is the likelihood that "our story" about

"them" is likely to continue to change at a

rapid pace. Many nonhuman animals simply

have not been studied carefully, a by-product

of the crass over-generalizations that West-

ern intellectual, ethical and theological tradi-

tions, and now indirectly Kaufman in his turn,

have used to describe and thereby effectively

obscure the varied realities and possibilities

of nonhuman animals. Consider, then, how

fully relevant Kaufman's insights regarding

images of God might be to the impoverished

images of nonhuman animals, images that

Terms like ^^the world^^ or ^'nature^^fall

far short of doing adequate work when

they attempt to name, encompass, and

accountfor the many different kinds of

lives, ecosystems, and other realities out

side the human sphere.

continue to dominate industrialized societies,

mainline religious institutions, and the reli-

gion-and-science discussions.''-

As Kaufman suggests regarding images

of the divine, I suggest that the constructed,

self-serving features of cultural and theologi-

cal imagery of other animals need to be un-

packed. Such archeology on our own views,

using Kaufman's emphases on imaginative

construction, mystery, humility, and serendip-

ity, could, if applied to the complexities of

nonhuman animals, provide much food for

theological thouuht."

man. There is, however, much in this science-

intensive work that implicitly suggests the tril-

ogy will be radically inadequate for tasks cen-

tral to religious inquiries, the scientific enter-

prise, and, hence, the religion-and-science dia-

logue. For example, echoing Aristotle's famous

claim that humans by nature desire to know,^

Peacocke titles his Chapter 2, "What's There?"

If, as Peacocke suggests, human beings natu-

rally ask this question, human inquiries should

be, in many places and many cultures, rather

wide in their range. These inquiries would, in

such a case, lead to rich traditions of seeking

out the actual realities of, among other things,

a wide array of nonhuman animals.

History, unfortu-

I nately, does not suggest

that this has been the case.

The Buddhist tradition,

for example, "on the

whole... shows little in-

terest in questions of natu-

ral science."*''* In the

Western intellectual tradi-

tion, for prolonged peri-

i odsof time, human learn-

> ing traditions, despite

Aristotle's elegant claim

about human curiosity, were mired in the auc-

tores tradition of passing along inherited in-

formation regarding nonhuman animals,

rather than seeking out confinnation in nearby

empirical realities.^''

Peacocke himself seeks to engage biologi-

cal sciences extensively." Of the intellectu-

ally influential debate over sociobiology,

Peacocke writes,

Arthur Peacocke
The same divine/human/world trilogy

dominates the work of Arthur Peacocke, one

of the major scientists participating in the re-

ligion-and-science dialogue. The trilogy is,

for example, announced in the subtitle of his

important Theology for a Scientific Age: Be-

ing and Becoming—Natural, Divine and Hii-

Clearly this whole development is of

theological concern. For. by thus

encompassing in one theory human
culture and the non-human biological

world (especially in its genetic

aspects), sociobiology must inevitably

influence our thinking about what

human beings are.'''*

Peacocke recognizes that an engagement with

science has crucially important limits, since

worshipping the god called Science, so to

speak, is just as idolatrous as worshipping

other false idols.
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The tendency to imperiousness in our

intellectual and cultural life has been

dubbed 'scientism'—the attitude that

the only kind of reliable knowledge is

that provided by science, coupled with

a conviction that all our personal and

social problems are 'soluble' by enough
science.

^'^

But even if a fascination with science has

its limits and risks, Peacocke clearly privileges

much scientific discourse. When he talks of

biology,^" for example, Peacocke emphasizes

the need to work creatively with standard bib-

iically-based views, such as the claim that death

is a consequence of human acts. Because of

this emphasis on getting beyond traditional for-

mulations and their debilitating and mislead-

ing tendency to anthropocentrism, one might

expect Peacocke to be free of any form of un-

scientific anthropocentrism. But the central role

of the same trilogy one finds in Kaufman, es-

pecially in light of its obscuring of nonhuman

animals, suggests that Peacocke 's analysis is

still dominated by the pre-scientific ethical

anthropocentrism that has dominated the Chris-

tian tradition out of which Peacocke comes.

This exclusivism, so often ignorance-driven, is

simply inadequate for the ethical tasks that are

at the center of any soteriological tradition.

Further, it is arguably contrary to the open-

minded spirit of the scientific enteiprise. It can

hardly, then, be the basis of a healthy, open,

and humility-driven religion-and-science dia-

logue.

Ian Barbour

Ian Barbour's lucid and synthetic corpus

dealing with religion and science, a good ex-

ample of which is Religion and Science,^^ re-

flects similar language and mental habits re-

garding nonhuman animals. In that the sci-

entific tradition's recognition of human kin-

ship with nonhuman animals is fully honored

by Barbour, this work exemplifies the need

for informed engagement. But because the

discourse reflects the peculiar tradition of

treating all nonhuman life as a single sphere

which is radically separate from humankind

in crucial theological and ethical ways, a du-

alism is inadvertently advanced.^' What
makes the dualism most noticeable is that

Barbour himself' discusses the shortcomings

of dualistic thinking, even as he uses the in-

extricably dualistic conceptuality, "humans

and animals." Barbour offers an impoilant

historical lesson: "every group tends to

absolutize itself. ..." ^^ This observation is

eminently applicable to the well-known hu-

man phenomenon of the marginalization of

one or more individuals by the action of a

group, but it is equally relevant to some soci-

eties' and religious tradifions" marginalization

of all nonhuman life.

John Polkinghorne

Before concluding with John

Polkinghorne's recent and valuable introduc-

tion to general issues in the religion-and-sci-

ence dialogue. Science and Theology: An In-

frodiiction, it must be noted that it does not,

as a logical and psychological matter, follow

that an emphasis on the humilities of religion

or science, or even talking of humans as within

the animal sphere, would eliminate the pro-

priety of references to human dignity or a

uniquely huinan place in the world. But these

humilities do suggest that it is not accurate to

talk of all other animals "leading up" to hu-

mans. In fact, such a framing of our relation-

ship to other living animals is not at all Dar-

winian (a revolution that Polkinghorne says

is to be reckoned with). Chimpanzees are, like

human beings, a current end-point of the evo-

lutionary process, not a "lower" form from

which human beings evolved. Like other life

fomis, people and chimpanzees are co-com-

panions at today's stage of evolutionary de-

velopment, as are all other living beings.

Human beings did not evolve from any of

them; they evolved, along with chimpanzees,

from a common ancestor. In one sense, both

species are equally "evolved."

Polkinghorne suggests that science, like

so much of religion, counsels a fundamental

humility when searching the world. A com-

mitment to non-arrogance, as it were, creates

oppoHunities for both openness and inclusive-

ness. It can be supported, at least psycho-

logically, by the all-too-frequent revelation

that in the past many claims of "knowledge"

have proven wrong. ^^
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What is of concern in this work by a lead-

ing participant in the reUgion-and-science

dialogue is the scientifically inaccurate claim

that humans alone possess self-conscious-

ness." This is an odd assertion, given both

the available evidence when this text was

written and what Polkinghome himself says

about the nature of science. For many rea-

sons, science is, according to Polkinghorne,

dogged by uncertain-

ties, and thus must be

practiced with a cer-

tain humility.

Polkinghorne's own
claim about humans

alone possessing self-

consciousness violates

a number of basic sci-

entific canons, not the

least of which is that

an absence of evi-

dence hardly equates

are far less infomied about and less sympa-

thetic to either science generally or nonhu-

man animals. Examples include works within

liberation theology" and liberal theology.

Even the work of Andrew Linzey, the fore-

most advocate of the obligation of theology

to concern itself with nonhuman animals, fails

to engage contemporary science or the rel-

evance of empirical investigation generally.^*

As Kaufman suggests regarding images of the

divine, I suggest that the constructed^ self-

serving features of cultural and theological

images of other animals need to be unpacked.

Such archeology on our own views, using

Kaufman 's emphases on imaginative construc-

tion, mystery, humility, and serendipity, could

provide much foodfor theological thought.
to evidence of ab-

sence. It also violates

the spirit of his observations about the many

reasons supporting the need for humility. He

explicitly cites the clouding up of our vision

by the extraordinary complexity of what is

going on in the natural world, the fact that

sciences are not particularly adept at judg-

ments regarding what happens everywhere

and at all times, the long history of radical

revisions in various sciences across time, and

the fact that science is practiced in commu-

nities dominated by "ways of thinking which

are all the more influential for being tacit

rather than explicit."
^^

All of this applies fully to what the West-

em intellectual and scientific traditions have

claimed about human beings relative to non-

human animals (as noted above). Humility,

whether theologically or scientifically driven,

suggests that participants in the religion-and-

science dialogue ought to be, at the very least,

conservative on dismissing nonhuman ani-

mals' complexities.

Two qualifications

There are, to be sure, many other works

within the Western theological tradition that

Another important qualification is that

there are important exceptions in the religion-

and-science dialogue to the general trend to

ignore nonhuman animals. A very bright spot,

for example, is the work of Thomas Berry.

This "geologian" is very comfortable with

explicit inclusion of nonhuman animals within

ethical boundaries, a feature of his work that

may be a result of the fact that he studied non-

Abrahamic traditions extensively early in his

career.^'' Another example of inclusion is the

work of Brian Swimme.**"

Science and which community?
I have suggested above that the term 'sci-

ence' misleads if it is employed in ways that

suggest that the scientific tradition is univo-

cal, dominated by a single method, or value-

free. Because science is diverse, the scien-

tific tradition has, regarding nonhuman ani-

mals, diverse resources upon which one can

draw when participating in any religion-and-

science dialogue. Of further relevance to the

possibilities of the religion-and-science dia-

logue is the fact that some scientific experi-

mentation, especially as it is practiced today,
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is complicit in the modern academy's and in-

dustrialized societies' dismissal ofnonhuman

animals. The use ofnonhuman animals in bio-

medical experiments, as sources of replace-

ment body parts for human transplantation,

and in industrial testing of non-essential con-

sumer goods is rampant. This results, socio-

logically at least, in scientific institutions hav-

ing a vested interest in nonhuman experimen-

tal subjects being denied the kinds of moral

rights and protections that would prohibit

them from being used as scientific tools.

While such denials may have the approval

of some religious institutions,*" the phenom-

enon as a whole is driven by secular realities

and values. Hence, one of the reasons that

the modern religion-and-science discussion

has not addressed the significance of other ani-

mals is science-driven and not directly related

to the Western theological tradition's short-

comings regarding nonhuman animals. Sim-

ply said, scientists and scientific establish-

ments have, for their own reasons, often ig-

nored nonhuman animals as subjects worthy

of ethical concern.

An examination of scientific practices

suggests that there is an implicit moral com-

munity within any modern scientific circle.

As a practical matter, it has been human be-

ings alone who have been identified as the

living beings deemed moral patients and thus

entitled to protections.**- Thus, the "commu-

nity" so honored by many scientists is often

extremely narrow, and the assumptions, gen-

erally speaking, have not been challenged by

the mainline theological traditions of the

Abrahamic religion.

A fascinating, even if dismaying, chapter

of our intellectual history, and certainly one

relevant to the likely content of any religion-

and-science dialogue that goes forward in

Western intellectual circles, is that both sci-

entific and religious groups speak similarly

regarding humans and other animals. Note

the functional equivalence, as well as the vo-

cabulary similarity, between ( 1 ) the follow-

ing scientists' comments and (2) the comment

on animals in the 1994 Roman Catholic Cat-

echism. The catechism reads as follows:

Animals, like plants and inanimate

things, are by nature destined for the

common good of past, present and
future humanity.**^

Peter Gerone, a biomedical scientist who di-

rects the Tulane Regional Primate Research

Center, was asked several years ago why he

supports the view that human beings are ex-

empted from experiments, while all other ani-

mals are not. Gerone replied:

hi my own mind, it comes down to the

question of which do I want to help the

most, animals or people.'*^

Similarly, the respected brain research scien-

tist Stuart Zola-Morgan justified his invasive,

harmful experiments on nonhuman primates

in this way:

I think a human life is more valuable

than an animal lifc.**'^

As noted above, the '"human and animal" di-

chotomy is eminently unscientific; it also is

as plagued by logical problems as would be

the phrase "people and Englishmen."

A broader view of religion and
science

In the complex, internally diverse spheres

of religion and science, there has been, his-

torically speaking, no single answer to the

question, "Who are members of our commu-

nity?" When one considers the wide range of

ecological visions found in the sciences and

the religious traditions, especially across time

and place, it becomes obvious that religious

believers have often included within the moral

"community" many living beings not cur-

rently so recognized in the institutionalized

practice of science today. Because some re-

ligious traditions readily include nonhuman

life, while others do not, the continuing

anthropocentrism of the religion-and-science

dialogue is baffling. Perhaps it can be ex-

plained as the result of the prevelance of a

one-sided inteipretation of the Abrahamic tra-

ditions. It is well documented, however, that

religious traditions have extraordinary re-

sources for other, nonanthropocentric views.

For example, in the Christian theological tra-

dition, there are vast resources in the sacra-
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mental and creation theologies for affirma-

tion of nonhuman realities,*^^ as well as tre-

mendous investments in praxis/ethical con-

cerns and development of human individu-

als' abilities for compassion and love. Hence,

in the Islamic, Jewish, and Christian tradi-

tions, one can easily find individuals who treat

nonhuman animals with great compassion. It

is also well known that in other religious tra-

ditions there are at least as many "conceptual

resources." **^ Included would be fewer du-

alistic divisions, more ethics-driven compas-

sion, and less emphasis on rationality as a

distinguishing characteristic.

Remaining questions
Questions might be asked about the ad-

equacy of conceptual approaches, such as the

divine/liuman/world trilogy mentioned above,

that are, I suggest, fundamentally ethical in

nature. As such, these questions will quite

naturally be a matter of the deepest concern

to religious traditions.

• Which religious traditions and

subtraditions should have a "voice" of rel-

evance in this matter? Which sciences?

• What is the relevance of the actual reali-

ties of nonhuman animals' lives?

• How does one recognize and deal with

the fact that the methods and choices of the

practitioners of various individual sciences

promote, on the issue of the extent of com-

munity, one religious view over other religious

views?

• Should religious traditions work to cor-

rect imbalances and biases for antliiopocen-

tric views that have, historically, dominated

science as practiced?

Conclusion
Although the theme of the importance of

nonhuman individuals is not a new theme,

there is a profound failure to deal with this

subject in the current religion-and-science

dialogue. A principal cause of this failure is a

continuing anthropocentrism in mainline or

traditional ethical retlection, which is often

assumed to be the whole of ethical reflection

rather than merely one of the many histori-

cally and culturally conditioned options avail-

able. The continued failure of dialogue par-

ticipants to address creatively the findings of

the sciences that study nonhuman animals

threatens to perpetuate the exclusivist values

that now dominate the dialogue. The same

anthropocentrism, in its ecological forms, has

imbalanced many people's way of living and

thinking in the modem, industrialized world.

Additionally, the approach to nonhuman ani-

mals presently dominating the religion-and-

science dialogue is imperialist, in the sense

that it continues the long tradition of obscur-

ing alternative views found in the lifeways of

the people whose worlds, lives, cultures, and

minds were colonized, catechized, and de-

stroyed by the missionaries of European cul-

ture.

The manner in which a range of alterna-

tives to traditional ethical anthropocentrism

can promote truer, richer community is rel-

evant to how religious believers and theolo-

gians can engage the sciences generally and,

more specifically, those sciences dealing with

nonhuman animals. Foregrounding the ex-

plicit and implicit features of the exclusivist

recognition of humans as the only biological

beings deserving of fundamental ethical pro-

tections can help participants in the religion-

and-science dialogue see fundiunental features

of which religions, which sciences, and which

communities they have been engaging, as well

as those they can engage in the future. It can

also help them be more responsive to the

shortcomings of anthropocentric ethics found

so broadly in contemporary discussions re-

garding religious, scientific, and secular sto-

ries of the universe. A continuing failure to

challenge the prevailing tendency to ethical

anthropocentrism will lead to a progressive

impoverishment of the religion-and-science

dialogue and a perpetuation of the exclusivist

values that now imbalance human life and

thought. The.se consequences, I submit, will

be contrary to, and counteiproductive for, the

most basic values of any religion or science.
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Endnotes:

1

.

See, for example, Politics I, 5, 1 254b2()-

21.

2. Consider, for example, the support given

by John Locke, who otherwise advanced the

cause of natural rights, for slavery under the

constitution of South Carolina. See Hood, pp.

147 and 188.

3. There is rich, scholarly work on racism

in the western tradition; see Hood, for ex-

ample. The patriarchy materials are pro-

foundly developed and plentiful. On classism,

see the insightful work of Gorringe. On ho-

mophobia in some portions of the Christian

tradition, see Bawer and Bruce.

4. These three terms are in quotes because

the subject matter each raises is, upon exami-

nation, extremely complex. There iire many

theological traditions, and they are extraordi-

narily diverse. The comments in this article

are directed toward what may generally be

called the mainline Christian theological tra-

dition. Science, too, is far from monolithic; it

is, rather, an ever growing forest of sciences

and subdisciplines. The word "animals" is,

in ordinary discourse, used primarily to mean

"all animals other than human beings," be-

cause even though human beings are known

to be animals, daily discourse is allowed to

work as if they are radically distinct from other

animals. Although the phrase "humans and

animals" is pervasive and influential, I inten-

tionally avoid this unscientific and illogical

practice for the agenda-driven purpose of sug-

gesting that the biological community can be

thought of holistically and without harsh, tra-

dition-driven dualisms.

5. See, respectively, Monod, and Dawkins.

Of the theologians and scientists mentioned

in this article, Kaufman, Peacocke,

Polkinghorne, and Barbour mention Monod
and Dawkins in the works discussed here.

6. I first heard this term used by Peter

Singer, now of Princeton University, in an

August 1994 meeting at The Hague.

7. A foregrounding of ethical concerns is

so typical of religious traditions that the

comparativist Ninian Smart, when creating

categories for approaching religious traditions,

includes the category "ethical" as one of the

six principal dimensions of religious tradi-

tions. See Smart, for example. The other cat-

egories are ritual, mythology, doctrine, and the

social and experiential dimensions of life.

8. Catechism ofthe Catholic Church, § 2415.

9. The most debated statement along these

lines is White's essay, "The Historic Roots of

Our Ecologic Crisis." White argues that the

Christian tradition's anthropocentrism was a

principal factor in the origin and support of

instrumental attitudes toward nature as a

whole. While White's analysis has been force-

fully challenged in many different ways as to

its accuracy, on the distinct issue of the West-

ern tradition's ethical anthropocentrism rela-

tive to nonhuman animals, the thrust of his

thesis remains largely unrebutted. Similar

points regarding the orientation of various re-

ligious traditions to ethical issues involving

nonhuman animals are made in my reviews

of Subverting Hatred: The Challenge ofNon-

violence in Religious Traditions. See "On

Breadth and Exclusion in Concepts of Non-

violence," "The Question of Nonviolence in

Hinduism and Other Traditions," and "On

Peace and the Extent of Community."

10. An argument for the "natural" qualities

of such questions can be found in Wilson.

1 1

.

The classic argument for the expanded

circle thesis is Lecky. See also Singer.

12. See Waldau, "Will the Heavens Fall?"

13. The most complete set of discussions

in this area is, without doubt, the "Religion

and Ecology" series at Hai^vard University's

Center for the Study of World Religions di-

rected, by Mary Evelyn Tucker and John Grim

from 1997-1999.

14. See, for example, Waldau, "Beyond

Praise of the 'Declaration of the Parliament

of World Religions.'"

15. There is also virtually no engagement

with the ancient, non-scientific traditions that

have much to offer about specific nonhuman

animals.

16. Quoted by John Passmore, p. 134.
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17. For an account, see Rollin, especially

pp. 67-75 and 97-106.

18. Consider that primatologists now rou-

tinely use the word '"culture" for chimpanzee

learning traditions. See, for example,

Wrangham et al.

19. What, for example, is the actual impact

of captivity upon eminently social animals like

gorillas, dolphins, or elephants? Is this some-

thing a moral agent should care about? Would

exposure to elephant individuals in their fam-

ilies suggest more than would intimate famil-

iarity with all that has been said about el-

ephants in, say, European, or Asian or Afri-

can, languages?

20. Diamond.

2 1 . 1 am indebted to John Hick for this quo-

tation, cited in Chatterjee, p. 73. The original

quotatation is from Desai, pp. 111-12.

22. Note that the claim here is that the

Abrahamic traditions are ethically anthropo-

centric. Some claim that these traditions are

theocentric. Whether or not one subscribes

to this term as helpful, the fact remains that

in ethical matters, most of those who claim

that theocentrism is a valuable concept remain

overwhelmingly anthropocentric when an-

swering the question "Who are the others?"

(That is, human beings are the animals who

get the most fundamental protections when

human interests are at stake.) One notewor-

thy exception is the work of Andrew Linzey.

See, for example. Animal Theology.

23. There are important qualifications, since

domestication of animals was, and still is,

widely practiced in a way that involves ex-

tremely harsh realities. For example, regard-

ing elephants, see Waldau, "Buddhism and

Animals Rights." Generally, however, the

injunction not to kill is very inclusivist.

24. One risk to foreground here is what

philosophers like to call "the naturalistic fal-

lacy." This occurs when, solely on the basis

of some fact, someone contends that moral

agents ought to do so and so. But here that

problem is avoided, since I have assumed

something beyond the mere fact of these

complex nonhunian animals' existence. I

have also assumed that human beings have

the profoundly important ability to care

about, recognize as distinct individuals, and

then interact with these other, nonhuman
animals as beneficiaries or moral equals

—

that is, as individuals deserving the basic

moral protections human beings offer to

those they consider within their "moral

circle." So, the question becomes this: If

human beings are both ( 1 ) moral agents and

(2) capable of caring about these other ani-

mals (that is, they include them in their moral

circle), ought they to do so?

23. 1 refer here to the well-known fact that

many indigenous peoples lived in respectful

relation to the nonhuman animals in their

econiche. For a contemporary example of eth-

ics-driven reasoning in favor of human car-

ing about some nonhuman animals, see

Cavalieri and Singer. Note also that caring

about some nonhuman animals cannot auto-

matically be equated with knowing and car-

ing about each and every living being, as the

latter is not feasible given that human beings

are not able to recognize some nonhuman or-

ganisms as individuals.

26. Pannenberg. Anthropology, p. 61.

27. Ibid., p.62, n. 54.

28. Ibid., pp. 352-53.

29. The respected classicist Richard Sorabji,

in Animals Minds and Human Morals, de-

scribes the vibrant debate among classical

Greeks and Greco-Roman thinkers. He ar-

gues that Augustine effectively shut down the

debate by siding with the Stoics in their de-

nial of nonhuman animals" cognitive abilities

and, thus, their moral significance.

30. Regarding values that appear during

scientific work, there is the important dis-

tinction between ( 1 ) science being driven by

various avoidable agendas, and (2) all sci-

ence inevitably having unavoidably value-

and theory-laden features (for a detailed dis-

cussion of the latter, see Barbour, pp. 106-

1 10). Both features are the subject of a sub-

stantial body of work, including sophisti-

cated critiques from, among others, femi-

nists, animal rights advocates, and environ-

mentalists.
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3 1

.

It was discovered in the mid- 1 980s that

human beings and chimpanzees are extraor-

dinarily similar in terms of genetic material.

This was first reported by Sibley and Ahlquist.

The figures usually given are 98.4% for hu-

man/chimpanzee similarity, and 97.7% for

human/gorilla similarity. Subsequent work

has suggested that the similarity in the active

parts of the genetic coding mechanism is over

99%.

32. Pannenberg, op. cit., p. 32.

33. See, for example, Goodall, In the

Shadow ofMan; The Chimpanzees ofGombe;

and Through a Window. A good sampling of

contemporary literature can be found in a re-

cent work calling for the extension of legal

rights to two nonhuman great ape species

(bonobos and chimpanzees); see Wise.

34. See Gallup, for example.

35. A good summary appears in Payne, ch.

4.

36. Reported in, respectively, Payne,

Langbauer and Thomas; Marten and PsiUiikos;

and Parker, Mitchell, and Boccia.

37. Pannemberg, Toward a Theology of

Nature, p. 49.

38. Ibid., p. 32.

39. This is Pannenberg's description in To-

ward a Theoh?gy ofNature, p. 50.

40. Gibson, p. 97.

41. Pannenberg, op cit., p. 49.

42. Ibid., for example, pp. 45-49, where

Pannenberg shows familiarity with some evo-

lutionary thinking; or in AnthropoUygy (see,

for example, pages 142-3 and 354-6), where

he addresses various features of the ethology

work of Konrad Lorenz.

43. Ibid., p. 139.

44. At the time Pannenberg included this

claim in his 1993 work, there was extraordi-

narily detailed information available regard-

ing consciousness, self-consciousness, and

self-awareness in some nonhuman animals.

See, for example, Griffin's books, The Ques-

tion ofAnimal Awareness, und Animal Minds.

45. Griffin, Animal Minds, p. 249, and gen-

erally, pp. 245-252; see also Byrne.

46. Peters, p. 1.

47. For example, a similar analysis could

be made of JUrgen Moltmann's work, such as

his 1 984-5 Gifford Lectures, God in Creation.

Hans Kiing's many works also retlect this

same set of problems. See, for example. On
Being A Christian, trans, by Edward Quinn

(New York: Doubleday), 1974; Does God
Exist? An Answer for Today, trans, by Ed-

ward Quinn (New York: Vintage), 1981;

Christianity and the World Religions: Paths

of Dialogue with Islam, Hinduism, and Bud-

dhism, trans, by Peter Heinegg (London:

Doubleday), 1986.

48. Kung and Kuschel, pp. 101, 107.

49. See Waldau, "Beyond Praise."

50. Kaufman, /// the Face ofMystery, p. 19.

51. Ibid., p. 12.

52. Darwin remarked that he had collected

over twenty claims regarding uniqueness of

humans, "but they are almost worthless, as

their wide difference and number prove the

difficulty, if not the impossibility, of the at-

tempt." Quoted in Radner and Radner, p. 8.

Gorringe makes very interesting comments on

the ways in which elitist groups have used the

notions of human nature and natural law to

advance their own agendas.

53. See Waldau, "Buddhism and Animals

Rights."

54. Regarding Kaufman's thoughts on hu-

man continuity with the "lower animals," see

pp. 146, 163f, 203,23()f.

55.1bid.,p. 24, note9.

56. Summarized well in Wise.

57. Kaufman, op. cit., p. 146.

58. Ibid.

59. See Byrne, passim, especially pp. 124-

44. Both anecdotal and systematic evidence

is available in Pouts; Savage-Rumbaugh and

Lewin; and Cavalieri and Singer.

60. Clutton-Brock, and Seipell

61. Kaufman, op. cit., pp. 163-64.

62. Kaufman's book, God, Mystery, Diver-

sity, provides another insight into risks taken

when using the God/liumankind/world trilogy.

The diversity and pluralism on which
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Kaufman focuses is entirely human. Yet these

very concepts, and especially the intuitions

and critiques advanced by interfaith dialogue

regarding the shortcomings of exclusivist ten-

dencies, translate readily into insights about

the exclusion of nonhuman realities. Further,

how inclusivist can interfaith dialogue be if it

excludes the nonhuman world so richly rec-

ognized outside the Abrahamic traditions?

63. The most developed theological think-

ing regarding nonhuman animals is that of

Andrew Linzey, best exemplified in Animal

Theology.

64. Aristotle, Metaphysics, I, 980a22.

65. Schmithausen, p. 95.

66. For information as to how aitctores (lit-

erally, "originators") in the Hellenistic world,

and then later, passed along inherited views,

rather than a commitment to empirical inves-

tigation, as the criterion regarding nonhuman

animals, see Bestiaiy, pp. 7-8.

67. See, for example, the detailed chart in

Peacocke, pp. 216-17, and the heavy empha-

sis on cognitive sciences on pp. 223-36.

68. Ibid., pp. 226-27.

69. Ibid., pp. 7-8.

70. Ibid., pp. 221-22.

71. This distinguished scholar has a very

interesting set of vocabularies for this topic.

While he uses the word "animar' in ways that

acknowledge that human beings are animals

(for example, Barbour, p. 58), the overwhelm-

ing tendency is to use the term as a reference

to all nonhuman animals (as at pp. 58, 59, 60,

74, 254-5, 259, 270, 278, and 280). A similar

discourse habit appears (at p. 60, for example)

when primates are discussed: "between hu-

mans and the highest apes." What makes this

odd is that human beings are, scientifically

speaking, members of the ape family. At p.

74, when Barbour talks of the "the similari-

ties between humans and animals," he seems

fully comfortable with this artificial division

as if it was part of nature, or a helpful de-

scription because it is reflective of the order

of things.

72. Ibid., p. 259.

73. Ibid., p. 270.

74. William Paley noted at the end of the

eighteenth century, "Nothing is so soon made

as a maxim; and it appears from the example

of Aristotle, that authority and convenience,

education, prejudice, and general practice,

have no small share in the making of them;

and that the laws of custom are very apt to be

mistaken for the order of nature." (Paley, p.

32.) Paley was discussing Aristotle's view of

non-Greeks as slaves.

75. Polkinghorne, p. 49.

76. Ibid., pp. 9ff.

77. See, for example, Linzey's analysis

(chapter 4) of liberation theology's shortcom-

ings regarding nonhuman animals.

78. See, for example, Waldau, "Shortcom-

ings in Isolated Traditions of Ethical Dis-

course."

79. Berry, The Dream ofthe Earth, and The

Great Work.

80. See, for example, Swimme's The Hid-

den Heart. At p. 50, Swimme speculates, "If

an orangutan could speak, it too would regard

the stars as far above, up in the sky; if it were

lying on its back on a field of grass at night, it

too would think it was looking up at the stars."

The point here is not the accuracy of the state-

ments, but the willingness to get beyond the

standard dimissals of all nonhuman animals.

On the extraordinary intelligence and other

abilities of orangutans specifically, see

Galdikas, and Cavalieri and Singer. For more

on Swimme's thought, see The Universe is a

Green Dragon, and Swimme's joint effort

with Beny, The Universe Story. In the latter,

there are abundant references to many differ-

ent animals and plants, as well as references

to the more mentally complex nonhuman ani-

mals: at p. 144, the text mentions the gibbon,

chimpanzee, orangutan, gorilla; and at p. 272,

the timeline mentions many animals, includ-

ing whales, apes, cats, dogs.

8 1

.

Views from different religious traditions

are discussed in Regan.

82. As always, qualifications are important.

There have been, and continue to be, human

subjects in biomedical experiments. See

Lederer, for example. In addition, some non-

The Boston Theological Institute 141



human animals have been exempted from the

harshest features of experimental realities.

Britain and New Zealand have had, respec-

tively, administrative and legislative bans

since the late 199()s; while in the U.S., there

are less extensive limitations. See, for ex-

ample, National Research Council/ILAR

Committee on Long-temi Care of Chimpan-

zees.

83. Catechism, p. 516.

84. Quoted in Blum, p. 137.

85. Ibid., p. 78.

86. See, for example, Linzey; and Habgood,

pp. 47-52.

87. See, for example, Callicott and Ames,

pp. 17-21.
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Chaos Thkology:

A Nkw Creation THEOLOciv and Its Applications

Sjoerd L. Bonting, S.O.Sc.

Goor, The Netherlands

The problems inherent in creatio ex nihilo have led the author to the development ofa new

creation theology: chaos theology. Its main points are creationfrom an unexplained initial chaos,

a remaining chaos element that is the source ofphysical and moral evil, and continuing creation

towardfulfilment on the Last Day. Chaos theology can be reconciled with the scientific account

ofcosmic and biological evolution. Combining chaos theology with the physical theory ofchaos

helps in the understanding of God's action in the world. Jesus Christ is shown to be the cosmic

Christ, who reconciles the entire cosmos, not only humanity. The problem ofevil is readily solved

in chaos theology as the effect of the remaining chaos element. From chaos theology and scien-

tific insight in cancer, a theology of illness can be derived.

A. From creatio ex nihilo to chaos
theology

How can creation be reconciled with evo-

lution? What can be said about God after

Auschwitz? What can be said about original

sin and predestination? Is illness God's pun-

ishment for sin? These questions I shall consi-

der in the light of a new creation theology,

which I call chaos theology and with which I

wish to replace the traditional doctrine of cre-

ation from nothing {creatio e.\ nihilo).^

1. Origin o^ creatio ex nihilo

The two creation stories in Genesis I and

2 both pose an initial chaos: a lifeless desert

in the older story (Gen 2:5-6), a formless void,

darkness, waters in the later story (Gen 1:2).

The Hebrew term is tohu wabohu, which is

also used in Isaiah 34:10 and Jer 4:23 for

chaos, waste and void. The early Fathers Jus-

tin (c. 150) and Clement ofAlexandria (c. 200)

retained this view. Clement points to a pas-

sage in the Wisdom of Solomon, "For your

all-powerful hand, which created the world

out of formless matter..." (Wis 11:17), and

applied the Neoplatonist idea that the ultimate

divine reality in creation overflows into the

surrounding void. Creation from initial chaos

is also the common view in non-biblical cre-

ation stories. In the few that use the tenn

"nothing," this only refers to the initial ab-

sence of structures and beings seen in the

present world. The idea of an initial chaos

might thus be considered a Jungian archetype.

When and how did this view come to be

replaced by the idea of creation out of nothing

(creatio e.\ nihilo)! This happened around 185

CE, when Theophilus of Antioch invented

creatio e.x nihilo in his battle against Marcion

and the Christian Gnostics. Noticing the evil

in the world, the latter taught that the universe

was created by a demiurge, a lower imperfect

god, using evil pre-existent and eternal mat-

ter.- Theophilus (c. 185) rejected both, say-

ing, "It would be nothing great if God had

made the cosmos out of pre-existent matter."
''

Irenaeus (c. 190) agreed with Theophilus; he

opposed the gnostic belief in a plurality of

divine beings by upholding the one true God

of the Hebrew and Christian Scriptures, and

the idea of pre-existing and eternal matter by

claiming that God took from the divine self

the matter for creating all things. This matter

meant, for Irenaeus, God's will and power.

Cosmological questions scarcely worried him:

As the Bible gives no information, it is

not permissible to speculate about it as

the Gnostics do.^
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Later, Augustine (c. 400) accepted the

creatio ex nihilo idea, which was thereafter

almost universally adopted by the Church. It

was dogmatically formulated at the Fourth

Lateran Council (1215), adopted by the refor-

mers Luther and Calvin, and reaffirmed by

the first Vatican Council ( 1 870). Thus, creatio

ex nihilo was universally accepted and never

again rejected. However, true "nothing" poses

several problems.

2. Problems with creatio ex nihilo

The concept of creatio ex nihilo presents

four serious problems: conceptual, biblical,

scientific, and theological.

Conceptual. No one can picture abso-

lute nothingness, which may explain why

many philosophers and theologians, among

them Plato, Heidegger, Augustine, and Barth,'

employ the temi nihil in a rather loose fash-

ion. They consider it as a nihil ontologiciim,

an existing nothing, rather than a nihil negati-

vum, absolute nothing. However, an existing

nihil is not essentially different from an initial

chaos. The same is true, if one says, with John

Polkinghorne, that creatio ex nihilo is merely

a "metaphysical" statement.*" Therefore, I shall

adhere to a strict interpretation of /////// as the

complete absence of matter, energy, physical

laws, structure, nnd order.

Biblical. As I have said above, creatio ex

nihilo conflicts with both of the creation ac-

counts in Genesis. Claus Westermann writes

in his authoritative commentary on Genesis

1-11:

Such an abstract idea is foreign to both

the language and thought of P (the

unknown author of Gen 1 ); it is clear

that there can be here no question of a

creatio ex nihilo; our query about the

origin of matter is not answered; the

idea of an initial chaos goes back to

mythical and premythical thinking.'

The four texts commonly cited in support of

creatio ex nihilo are as follows:

God stretches out Zaphon [or the North]

over the void, and hangs the earth upon

nothing. (Job 26:7)

...God... who... calls into existence the

things that do not exist. (Rom 4:17)

...what is seen was made from things

that are not visible. (Heb 11 :3)

...look at the heaven and the earth and

see everything that is in them, and

recognize that God did not make them

out of things that existed.

(2 Mace 7:28)

These texts fit equally well with creation from

initial chaos, and thus can hardly be seen as

clear evidence for creation ex nihilo. The ex

nihilo concept is foreign to the Bible, which

conclusion is also reached by Scottish theo-

logian David Fergusson.**

Scientific. In an extensive study, God,

Creation and Contemporary Physics, Austra-

lian theologian Mark Worthing concludes:

Neither classical, quantum mechanical

or relativistic physics can explain the

origin of the universe from nothing.

Any theory explaining how something

has come from nothing must assume

some preexisting laws or energy or

quantum activity in order to have a

credible theory. Nothing comes out of

nothing.''

Some physicists like to describe the cosmic

origin as a "quantum fluctuation in a vacuum,"

but this does not constitute an initial nihil.

Here are the words of physicist-theologian

John Polkinghorne on the subject:

A quantum vacuum is a hive of activity,

full of fluctuations, of random
comings-to-be and fadings-away,

certainly not something which without

great abuse of language could be called

"nothing." "^'

Arthur Peacocke appears to agree when he

writes, "It was not just 'nothing at all' even if

it was 'no thing'
!" '

' The ironic fact is that if

science could explain a begimiing of the world

from a nihil, then there would be no place left

for a Creator.

Theological. Explaining a cosmic ori-

gin from true /////// causes theologians as much

of a problem as it does scientists. Karl Barth'-

tries to reconcile the initial chaos of Genc^^/^

1:2 with "nothing" by assuming a nihil

privativum, which he calls das Nichtige, a

"nothing" of things already existing, but not

real before they were created. Emil Brunner

basically abandons creatio ex nihilo when stat-
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ing, "There never was a 'nothing' alongside

of God," and the meaning of the bibhcal words

"create" and "creation" is that...

God alone creates the world with no
other co-operating factor; this expresses

something which is utterly beyond all

human understanding. What we know
as creation is never ''creatio e\ nihiloy

it is always the shaping of some given

material.
'^

However, as I said above, an existing ni-

hil is not essentially different from an initial

chaos. Paul Tillich realizes this, when he

states, "The nihil out of which God creates

is. ..the undialectical negation of being." '^

Mark Worthing states that creation out of ab-

solute nothingness is an impossibility. He also

rejects a creation out of God's own "sub-

stance" as leading to a pantheistic deification

of the physical world, but seems to come close

to this in his final conclusion:

Creatio ex niliilo, therefore, signifies

the theological recognition that God
created a universe distinct from the

divine being, not out of any preexisting

matter or principle, but out of nothing

other than the fullness of God's own
being.

''^

In his recent book, Oxford theologian Keith

Ward"' has a section entitled "creation out of

nothing," in which he

rightly distinguishes

between "origin" in the

cosmological sense and

"creation" in the theolo- ;

gical sense and argues

the case for a created s

universe. But he does ^

not discuss, much less

explain, the creatio e.x >

nihilo concept.

Jiirgen Moltmann has made a serious at-

tempt to provide a theological explanation for

a true creatio e.x nihilo. The first problem to

be solved, he notes, is where to locate an ini-

tial "nothingness." Initially, "it" must be in-

side God, so as not to limit God's omni-

presence; but for creation, "it" must be exter-

nalized to avoid pantheistic deification of the

created world. He tries to fomiulate this pro-

cess by invoking zimsum and shekinah (both

from the Jewish kahhala), kenosis and God's

self-humiliation, and concludes;

The initial self-limitation of God, which
permits creation, assumes the glorious,

unrestricted boundlessness in which the

whole creation is transfigured. [...] The
death of Christ overcomes the anni-

hilating nothingness, which persists in

sin and death.'''

I agree with David Fergusson,'** who finds this

"ultimately unconvincing." I would add that

a nothingness that annihilates cannot be true

"nothing," and then we are back to an initial

chaos. Since that is the biblical concept, I

prefer to start from there.

3. Principles of chaos theology

In both Genesis stories, God is first, not

created. God is before the "beginning," is

timeless. This is a marked difference from

the Babylonian creation story, Enuma elish}'^

In Genesis 1 God pushes back chaos in three

separations (vss 2-10) and orders chaos by

creating heavenly bodies, plants, animals,

and human beings. Numerous texts in the

Hebrew Bible suggest that an element of

chaos remains, frequently symbolized as

"sea" (as deseH people, the Israelites were

afraid of the sea). God assigns boundaries

to the primeval sea (Job 38:8-1 1; Ps 104:7-

The key of the chaos theology is that I

assume that the remaining element of

chaos expresses itself in the evil in the

world, both physical evil (natural disasters

and illness) and moral evil (committed by

human beings).

9; Prov 8:27-3 1 ; Jer 5:22), sets a guard over

the sea (Job 7:12). orders the waters back (Ps

18:15; Ps 89:9). and stills the raging of the

sea (Ps 65:7; Nah 1:4). A text in the New
Testament book of Revelation implies that

on the Last Day this element of chaos will

be abolished:

Then I saw a new heaven and a new
earth; ...and the sea was no more.

(Rev 21:1)
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The remaining element of chaos finds a par-

allel in primitive religion in the widespread

and prominent distinction between the sacred

and the profane.-"

The key of the chaos theology is that I

assume that the remaining element of chaos

expresses itself in the evil in the world, both

physical evil (natural disasters and illness) and

moral evil (committed by human beings).

The six days of creation, followed by a

day of rest (Gen 2:2), suggest a continuation

of the creation process (creatio continiia) to-

ward a transcendent goal, the destiny of cre-

ation.-' The creation of which humankind is

a part is not yet complete. God continues to

work in the creation, battling remaining chaos,

bringing it to fulfilment (not to destruction and

replacement) on the Last Day. In the repeated

phrase, "God saw that it was good (e.g.. Gen

1:10), the Hebrew word tov does not mean

good in actuality, but good for the purpose.

The incarnation of God's creative Word in the

earthly human Jesus of Nazareth, is the deci-

sive event in God's battle against chaos. Evil

is not created (as required in creatio e.\ nihilo,

resulting in the never-solved theodicy; see sec-

tion C below), but it is the expression of re-

maining chaos. Thus, chaos theology pro-

vides a comprehensive creation theology that

stretches from initial creation till the Last Day

and includes the person and work of Jesus

Clirist.

Now I consider some critical questions

that may be raised:

Can one abandon the doctrine of creatio

ex nihilo, which has been nearly universally

held since the third century? As an Angli-

can, I hold to the Anglican "tripos" of Bible,

Tradition (as expressed in the ancient creeds)

and Reason (with which to consider the first

two). I have shown that creatio e.\ nihilo is

not biblical, and it is not contained in the an-

cient creeds. It is, thus, part of the ongoing

tradition of the Church, which is not

unchangeable.

Does creation from initial chaos re-Intro-

duce gnostic dualism? Acceptance of the bib-

lical idea of creation from chaos does not intro-

duce gnostic dualism, as long as one does not

invoke a demiurge but maintains with Gent'i/^

1 the absolute sovereignty of God who creates

by his authoritative Word. The dualism be-

tween order and chaos is, like that between good

and evil, light and dark, belief and unbelief,

particle and wave, simply the recognition of a

property of the universe in which we exist.

Does the idea of Ciod battling remain-

ing chaos diminish God's omnipotence?

Bearing in mind that omnipotence is a vague

speculative concept, I feel that a God who is

battling remaining chaos till the final victory

on the Last Day is more powerful than a Cre-

ator who allows the initial creation to be

spoiled by wayward humans, as Origen and

Augustine claimed.

Who created initial choas, if not God?

This is the type of question not to ask, be-

cause here one encounters the initial mystery.

I shall come back to this in the next section. I

am reminded of the story about Thomas

Aquinas, who supposedly replied to the ques-

tion of what God did before the Creation:

"That is when God created hell for people who

ask such questions."

How can evil come from chaos? Al-

though I suggest that remaining chaos ex-

presses itself in the evil in the world, I con-

sider chaos itself as morally neutral. How-

ever, both human beings and nature are under

its influence; and this may lead to moral and

physical evil, e.g., "chaotic thinking" may lead

humans to evil behavior. Paul seems to ex-

press this in Romans 7:15:

I do not understand my own actions.

For I do not do what I would, but I do
the very thing that I hate.

A relationship between chaos and evil is ex-

pressed by the claim of psychotherapist-theo-

logian Eugen Drewennann-- that various types

of psychiatric disease are caused by the fear

of being thrown back into primordial chaos,

of which he sees a remaining element in our

world. And also below in section C-5, 1 claim

that cancer is due to the reversal of cellular

order into primordial chaos. On the other

hand, chaos also has the potency for good. In

God's freedom and creativity, God creates by

ordering chaos. Likewise, human beings can
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to some extent order chaos through the use of

their God-given freedom and creativity.

4. Chaos theology and the scientific

worldview

In this section, I present some illustrations

of the way in which chaos theology can con-

tribute to the dialogue between the two

worldviews of science and theology. The aim

of such a dialogue is to determine to what

extent the descriptions of the reality of the cos-

mos by each worldview in its own thought

categories can be reconciled and integrated.

In this way, a deeper understanding of this re-

ality may be achieved, a faith to live by in

these times.

The current scientific worldview is fomied

by Big-Bang cosmic evolution and biological

evolution.

Initial mystery. In both worldviews, one

faces an initial mystery: Genesis does not

explain the initial chaos, lifeless desert (Gen

2:5-6), or watery void (Gen 1:2). It does not

say how it came about or what it consists of.

Cosmological theory allows us to calculate

back from the present state of the universe to

a point 10 ^"^ sec after time zero, the supposed

moment of the Big Bang, but cannot say any-

thing about conditions and origin of the ini-

tial state at time zero or before.

Separation. The three sepiirations in Gen-

esis 1 (light from dark; water from heaven;

earth from sea) are paralleled by the three

separations in cosmology: of time and space;

of the four fundamental forces (gravity, strong

and weak nuclear forces, electromagnetic

force), and of the elementary particles (elec-

trons, quarks and gluons, the latter two turn-

ing into protons and neutrons).

Ordering. In Genesis 1, the heavenly

bodies are created early, corresponding to gal-

axies, stars and planets in the view of modern

cosmology. After that, in both views, the

plants, animals, and human beings—in that

order—appear on planet Earth. Ignorance of

photosynthesis made the author of Genesis 1

err only in having the sun appear after the

plants.

Chaos and entropy. The second law of

themiodynamics tells us that every closed sys-

tem left to itself will in the course of time in-

crease its entropy, a measure of disorder. Pro-

duction of galaxies, stars, planets, and living

organisms brings order, which means decreas-

ing entropy. Is there a conflict? No: they are

open systems, exchanging energy and matter

with their surroundings. -"* Every animal on

Earth receives energy from the sun, takes up

material as food from its surroundings, and

excretes waste products into it. So its entro-

py decreases, while that of the surroundings

increase. Reversal of this process means death

of the animal. This is the scientific way of

expressing that creation is an ordering from

initial chaos by pushing back chaos.

Information theory provides an equation

for the relation between information content

and entropy of the cosmos.-^ It shows that

entropy is infinite and information content

zero at time zero, representing initial chaos at

the moment of the Big Bang. Thereafter,

information content approaches infinity and

entropy goes to zero, representing the end of

evolution—or in theological terms, the estab-

lishment of the New Kingdom. An approach-

ing end to human evolution is supported by

the ever-decreasing evolutionary rate in the

sequence: mouse, dog, monkey, ape, human

being. -'^ For human beings, it should eventu-

ally become zero, due to the elimination of

natural selection for them, through medicine

and technology.

Other analogies. The conclusion that time

began with the Big Bang finds an analogy also

in Augustine's statement that the universe was

created "with" rather than "in" time. The

cosmological insight that the universe has no

center has a counterpart in the theological in-

sight that God is everywhere and is not limited

to one location. The fact that the entire cosmos

was required to enable the emergence of hu-

man beings on planet Earth is reflected in the

unique place assigned to humans in Genesis 1.

Notwithstanding these analogies between

the creation story and the scientific account

of cosmic and biological evolution, they

should not be equated. The former answers

why-questions about the relation between

God, world, and humankind; the latter an-
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swers how-questions about the mechanisms.

But the former can give a meaning and pur-

pose to the process of cosmic and biological

evolution, which science by its nature cannot

provide and which is neglected in the "noth-

ing but" and "chance only" ideology of some

non-believing scientists. The presence of evil

in the created world, for which science can-

not give a satisfactory explanation, can be ex-

plained as the result of the operation of the

remaining element of chaos in creation.

B. God's Action in the World
How does God act in the world? The an-

swer to this question has been largely deter-

mined by the dominant scientific worldview

of the time. The discovery of the laws of grav-

ity and motion by Isaac Newton ( 1642- 1 727)

led to a mechanistic worldview: once created,

the universe would run a predictable course

according to fixed laws. This led to a deistic

view of the Creator, who after one act of cre-

ation left the world to develop by itself ac-

cording to unalterable laws. In the early twen-

tieth century, quantum theory with Heisen-

berg's uncertainty principle made Newtonian

Evil is not createdy as required in creatio

ex nihilo, resulting in the never-solved

theodicyy but it is the expression of re-

maining chaos. Thus, chaos theology

provides a comprehensive creation theo-

logy that stretchesfrom initial creation till

the Last Day and includes the person and

work ofJesus Christ.

certainty turn into quantum mechanical proba-

bility and Heisenbergian uncertainty, with

waves behaving like particles and vice versa.

However, quantum events operate only at the

microlevel of atoms and cannot be amplified

to the macrolevel of our daily life. Since the

1970s, another kind of unpredictability has

been discovered in the chaos events that oc-

cur in many physical, chemical, and biologi-

cal systems and, thus, operate at the

macrolevel of our daily life.

1. Chaos events

In complexity theory, it is recognized that

all living beings, and many other systems, are

so-called non-linear systems. In the course of

time, such systems meet a fork in the road.-*'
-'

The system may then take either one of two

directions. There is no energy difference be-

tween these, so they are equally likely. How-
ever, one cannot predict which direction the

system will take: a chaos event occurs. As

time proceeds, more forks are met. Event-

ually, the system becomes fully unpredictable.

An example is the solar system. It has been

calculated that in 93 million years from now

the present uncertainty of 1 kilometer in the

150 million km distance between Sun and

Eailh will have increased to 150 million km.'**

In other words, at this time one cannot pre-

dict whether they will then collide or will be

at double their present distance—or some-

where in between.

In such chaos events the most minute in-

fluence can nudge the system in one rather

than in the other direc-

tion. This means that

God can, when so

choosing, intervene

through the Spirit with-

out violating any physi-

cal laws. And even

prayer can exert influ-

ence; it reaches God
through the Holy Spirit,

and God can answer in

a chaos event. Thus, in

the current scientific

worldview the universe

is open and spontaneous, in which the theo-

logian may see God's immanent and provi-

dential activity operating in chaos events.''*

2. Contingency in ttieology and science

Contingency is a state of being dependent,

endangered, accidental. Theologians have al-

ways recognized the contingency of the uni-

verse. Since it comes into being through the

creative Word of God, this means that if God
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should withdraw the Word, the universe

would lapse into "non-being," as Paul Tillich

said, who held to crcotio ex nihilo.''" How-

ever, the physical law of conservation of

mass/energy makes this impossible. In chaos

theology, Tillich's "non-being" can be re-

placed by "chaos," a state of complete dis-

order. This fits with the conservation law, as

well as with the second law of thermo-

dynamics. It is also in agreement with the

aforementioned statement by Eugen

Drewermann that various types of psychiat-

ric disease are caused by the fear of being

thrown back into primordial chaos. All this

indicates that the occurrence of contingency

can be better explained by chaos theology

than by creatio ex mhilo.

Science has begun to recognize contin-

gency. In cosmology it is realized that the

universe is extremely "accidental." Gribbin

and Rees^' speak of two cosmic coincidences:

• The universe appears to be "tlat," mean-

ing that the universe would be in the unlikely

situation in which the expanding force of the

initial explosion is exactly balanced by the

gravitational force. The precision of this bal-

ance would have to be better than one part in

10''", corresponding to the accuracy required

to hit an inch-wide target at the other side of

the observable universe.^- Recent findings

from the Boomerang balloon seem to confimi

the tlat universe.''

• The universe is "tailor-made" for human-

kind, meaning that the 25 fundamental con-

stants have just the right values to have led to

Earth and to the development of life and even-

tually human life on it.^"" Were the force of

gravity only slightly weaker than it actually

is, stars would have been too cool for nuclear

fusion and the formation of heavier elements,

so no Earth and no life would have formed.

Were it just slightly stronger, the universe

would have collapsed before life could have

developed. Similar contingencies exist for the

other 24 constants. Just the right set of val-

ues for these constants exists, which is an ex-

tremely unlikely situation. Physics cannot

explain this. The "anthropic principles" of

Barrow and Tipler"*** and the multi-world hypo-

thesis of Gott''' are unscientific explanations

(being untestable). To me, it seems more

reasonable to believe in a purposeful Creator

than in anthropic principles or multiworld hy-

potheses.

In biological evolution there was th] for-

tuitous change in the oxygen content of the

earth's atmosphere." The initial oxygen-free

atmosphere had the double advantage of al-

lowing formation of biomolecules tlirough the

action of solar ultraviolet radiation (in the ab-

sence of an ozone layer), and protecting them

from oxidation. When the first living cells

had been formed, probably around hydrother-

mal vents in the ocean floor, algae developed

and acquired a photosynthetic system. These

algae converted carbon dioxide to oxygen,

which led in 1.5 billion years to the present

oxygen-rich atmosphere with an ozone layer.

This allowed development of plants and ani-

mals that could go ashore. Other examples

of contingency'^ include: the earth's strong

magnetic field (800 times that of Mars) that

diverts cosmic particle radiation; a massive

planet at Jupiter's position that diverts aster-

oids; the extinction of dinosaurs 65 million

years ago by an asteroid impact, which al-

lowed mammalians to develop; the Rift Val-

ley tectonic event that led to bipedalism and

hominid development.

3. God transcendent and immanent

In the Newtonian era there was need only

for a deistic God who set things in motion on

a pre-ordained course, then withdrew from the

world. The cuirent scientific worldview re-

quires a God who remains active in the evolv-

ing universe. But how? A god who merrily

suspends the physical laws that were instituted

in the beginning would be a disaster. The

physical theory of chaos events appears to

offer a solution, as I have explained abtwe in

the "Chaos events" section (B-1).

Continuing creation rather than conser-

vation. A faulty translation of Gen(^.v/"5 1:1-2

and a misunderstanding of the Hebrew word

tov led to the idea of an initially perfect crea-

tion, later spoiled by Adam's fall. For the

opening verses of Genesis, the King James

Version has:
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In the beginning God created the

heaven and the earth. And the earth

was without form, and void....

In the New Revised Standard Version this is

translated:

In the beginning when God created the

heavens and the earth, the earth was a

formless void...

which places the chaos at the beginning. In

the repeated phrase, "God saw that it was

good" (e.g., Gen 1:10), the Hebrew word tov

does not mean good in actuality, but good for

the purpose God had in mind. Theophilus of

Antioch had already described God's action

in the world after the initial creation as "con-

servation," as keeping together a creation

spoiled by human beings. This idea has per-

sisted through the centuries, particularly in

Calvinism. Conservation would imply that

God keeps the damaged vehicle running until

at the Last Day he must replace it by a new

one. This underrates the Creator's power and

overrates the human. It does not explain

physical evil that was present before the ar-

rival of humankind, and it does not take into

account the process of cosmic and biological

evolution that has been going on for 15 bil-

lion years. In light of all this, I prefer to hold

onto the idea of a continuing creation after an

initial creation that was good for the ultimate

purpose of the Creator, to be fulfilled through

the continuing creation.

God's transcendent and immanent ac-

tivity. The distinction between initial and con-

tinuing creation leads me to the view that God
is acting in two ways: transcendent and pre-

dictable; immanent and unpredictable (for

human beings). God works predictably

through natural laws, which are the human

formulation of the orderliness of natural

events as ordained by God in the initial Cre-

ation. In accordance with these laws, God
creates and assures a reliable existence for all

creatures. Here God is seen outside and above

creation, as transcendent. In continuing cre-

ation, God works in complete creative free-

dom with action unpredictable to human be-

ings, and the result is observed by them as

"chance" and "chaos events," through which

creation is guided through many contingen-

cies to the destiny determined by God in the

beginning. Within the ordered structure de-

scribed by natural laws, God retains divine

freedom in the creative use of "chaos events."

Here God is seen as active within creation, bat-

tling the remaining chaos element. This I see

as God's immanent activity, which is invisible

to human beings except in hindsight, in the

course of evolution and in the course of indi-

vidual lives. God's immanent activity in chaos

events implies that petitionary and interces-

sory prayers are meaningful: God can decide

to honor them by influencing a chaos event.

4. Jesus Christ and reconciliation

Recently Dutch Calvinist theologian Cees

den Heyer caused a stir in his church with his

book about reconciliation. ^'^ After an exten-

sive review of New Testament teaching on

reconciliation, he admits in the last few pages

that he can no longer accept traditional Cal-

vinist teaching about reconciliation. He ob-

jects to the idea that God could be so entrapped

in God's own justice as to recjuire that the Son

be killed to bring reconciliation. Unfortu-

nately, den Heyer does not offer an alterna-

tive. I claim that three errors were made by

Origen (200) and Augustine (400) with their

ransom theory, by Anselnul 1100) with his

satisfaction theory, by Luther with his

substitution theory, and by Calvin with his

penal theory: 1 ) biblical metaphors were lit-

eralized; 2) crucifixion was isolated from in-

carnation and resurrection; and 3) continuing

creation was neglected. On the matter of

literalizing metaphors: a sign with the sym-

bol for "exit," as found in European railway

stations, is not itself the exit, but points to it;

those who think that it is the actual exit will

bump their heads.

A more satisfactory answer can be pro-

vided by chaos theology. In continuing cre-

ation, God has been involved in an ongoing

battle with remaining chaos for 15 billion

yeiirs already. Homo sapiens has existed only

during the last 40,000 years. So this is not

only a human predicament, but a cosmic dra-

ma. Paul senses this when he says:

150 The Journal ofFaith and Science Exchange, 2000



We know that the whole creation has

been groaning in travail together until

now. (Rom 8:22)

So in this ongoing battle, God is not redeem-

ing merely humans, but the entire cosmos.

Again, Paul glimpses this when he says,

God was in Christ reconciling the world

[Greek, kosmos] to himself.

(2 Cor 5: 19)

Our present understanding of the cosmic evo-

lution can explain the idea of the cosmic

Clirist. The lightest chemical element, hydro-

gen, was formed in the Big Bang; in the

nuclear fusion process in the stars, the heavier

elements, such as carbon, nitrogen, and oxy-

gen, were formed from hydrogen. When these

stars exploded as supernovae, the chemical

elements were ejected as cosmic dust, from

which Earth and the other planets were

formed. Living cells were fornied from the

elements of Earth, and so, eventually, were

human beings. Jesus Christ, in adopting the

human body, thus takes part in the entire uni-

verse: he becomes the cosmic Christ. God's

"top" creatures, l?earers of the divine image,

have succumbed to the remaining chaos ele-

ment and become sinners. Then chaos, in what

one might anthropomorphically call "a last

desperate effort,"" leads human beings to kill

Jesus in the crucifixion, a judicial murder.

However, God turns this apparent defeat

around, against chaos and into a victory by

the resurrection of Christ. This is an initial

victory, which will become definitive at the

Last Day, when God will forever banish the

chaos element. It is the total action of Christ,

rather than only his death, that brings recon-

ciliation to the cosmos.

This theology of reconciliation avoids lit-

eralizing the biblical metaphors, integrates the

crucifixion with incarnation and resurrection,

gives reconciliation a cosmic dimension, and

places it in God's continuing creation, lead-

ing to the fulfilment on the Last Day. God is

not pictured as a captive of God's own jus-

tice. Crucial is our acceptance, in and through

faith, of the reconciliation achieved in Jesus

Christ; only then can we become inhabitants

of the New Kingdom, which is creation ful-

filled. Putting it very succinctly: Jesus died

no\ for our sins, but because of our sins; sal-

vation comes not from his death, but from his

resurrection.

C. The Problem of Evil

Evil is a much discussed topic in our day.

Through the modern means of mass commu-
nication the problem of evil looms larger than

ever. There is the moral evil of horrible atro-

cities, captured under names like Auschwitz,

Rwanda, Bosnia, Kosovo, Sierra Leone.

Nearer home, unprovoked violence is seen in

our streets, schools, and homes, as well as fraud

and corruption by public figures. There is the

physical evil of natural di.sasters in the form of

earthquakes, volcanic eruptions, hurricanes,

and tloods, by which thousands of innocent

people are killed, injured, or made homeless.

Another form of physical evil human beings

face is illness in themselves and in their loved

ones. Even those who have distanced them-

selves from a belief in a personal God still

blame God for the existence of evil. It seems

to be their final thought about the God who is

disappearing from their view. They repeat the

questions of Epicurus (300 bcr):

If God created the world, why is there

evil? II'God cannot do anything about

it, why is God called omnipotent? If

God is omnipotent and docs not

intervene, why is God called good? *

Introducing Satan as the agent of evil, does

not help. If Satan is not controlled by God,

then the evil demiurge of Gnosticism presents

itself again. If Satan is controlled by God, as

suggested in the book of Job, then God is ulti-

mately responsible. Theodicy, the problem of

evil in a world created by a good and almighty

God has never been solved by the theologians.

Even Pope John Paul II seems to admit this in

his encyclical. Fides et Ratio.^^

I submit that this is the inevitable consequence

of the doctrine of creatio e.x nihilo, creation

from nothing.

1. Evil in the context o/ creatio ex nihilo

Several authors have reviewed the expla-

nations that have been advanced for the prob-

lem of evil in creatio e.x nihilo context. In

Evil ami the God ofLove, John Hick'*^ distin-
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guishes the Augustinian and Irenaean mod-

els. The key points of the Augustinian model

are as follows:

• the created world was perfect, so evil

does not stem from God. (This is obviously

wrong and a misinterpretation of the Hebrew

word toi.)

• evil is the absence of good (prlratlo

boni). (This does no justice to the reality of

Auschwitz and simiUir large-scale horrors.)

• evil comes from human sin, the misuse

of our freedom. (However, the doctrine of

predestination still makes God responsible.)

• physical evil came because Adam's sin

corrupted nature. (But natural disasters and

disease preceded the appearance of humans.

In continuing creation ^ God has been

involved in an ongoing battle with re-

maining chaos for 15 billion years al-

ready. Human beings have existed only

during the last 10,000 years. So this is

not only a human predicament, but a

cosmic drama.

Dinosaurs already suffered from arthritis, as

shown by study of their fossil remains.)

The Irenaean model posits that evil ulti-

mately exists within God's good purpose. God
could have created differently, but knew that

early humans were too immature to receive,

contain, and retain perfection. My objection

to this is that it upholds God's goodness, but

compromises omnipotence. Schleiermacher

goes even further by saying, "sin has been

ordained by God, for otherwise, redemption

itself could not have been ordained." ^' My
objection is that this amounts to causing a ship-

wreck in order to allow the staging of a rescue

operation. Neither of the two models offers

much insight in physical evil.

Anton Houtepen,^ a Dutch Roman Catho-

lic theologian, reviews the positions of Greek

philosophers, and of Augustine, Thomas
Aquinas, Luther, Leibnitz, and Kant. In the

end he reaches two conclusions: the question

resounding in theodicy indicates an awareness

in humans of the "possible good"; and the

entire human activity of religion, art, science,

and technt)l()gy stems from this quest for the

good.^'' These conclusions, right as they may
be, do not offer a satisfactory explanation of

theodicy. However, I do agree with his vigo-

rous denunciation, based on a study of the

story of Job, of the idea that the evil in the

world is God's punishment for human sins.^^

Roman Catholic theologian Edward
Schillebeeckx^^ denounces creatio ex nihilo

as "clumsy words and images for expressing

that God's work transcends our thinking." He
relates evil to the finitude of all that is cre-

ated, in the sense that the latter provides the

^ possibility for evil to

arise. In a private dis-

cussion with me,"*** he

admitted that he has no

explanation for evil.

Surprisingly, few

contemporary theolo-

gians show any aware-

ness of the evolution-

ary nature of creation.

An exception is radical

Calvinist theologian
^ H. M. Kuitert, who in

his book, / Have My Doubts, applies evolu-

tion in his discussion of theodicy, but con-

cludes, "evolution is an unpredictable pro-

cess: it has no purpose." '*'* So he does not

integrate it in his further discussion of "the

riddle of the good creation." Since he still

interprets "good" {tov) as indicating the qual-

ity of the pre.sent, unfinished creation, he en-

counters more problems and rejects more

traditional explanations than he offers solu-

tions for. His conclusions that "evil is part

of life and we have to put up with it," and

that "God can turn to good what human be-

ings had thought to be evil," can hardly be

considered to constitute a satisfactory solu-

tion of theodicy.

Mark Worthing considers theodicy in the

context of contemporary physics.''" He dis-

tinguishes a dysteleological model (evil lacks

a purpose, and leads only to further disor-

der), and a teleological model (evil is part of
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a purposeful process and thus confined to

certain established limits). He connects evil,

both physical and moral evil, with the con-

cept of entropy, the measure of disorder in a

physical system. He bases this idea, in part,

on Robert Russell, '^' who notes that entropy

and evil are both "dependent on being and

lack independent existence." Without or-

der, disorder has no meaning or existence;

similarly, without good, evil has no indepen-

dent existence. Worthing sees here an anal-

ogy with the Irenaean idea that the good de-

pends on the existence of a certain amount

of evil in the world, which thus becomes a

suitable place for soul-making. This idea

he borrows from the poet John Keats, who

wrote that we should not call this world a

"vale of tears," but rather a "vale of soul-

making," " where we grow spiritually

through enduring the vicissitudes of life.

However, it seems a travesty to claim that

God permits evil in order to force or encour-

age spiritual growth. In the end, Worthing

supports Philip Hefner's conclusion:

Chaos is the womb of creativity....

Creation and chaos belong together by

nature.'^

While this goes in the direction that I shall

pursue in the next section, I conclude that

creatio ex nihilo does not permit a satisfac-

tory explanation for the problem of evil.

3. Evil in chaos theology

Chaos theology can provide a solution for

the problem of evil. The remaining element

of chaos expresses itself in the evil in the

world, both physical (natural disasters and ill-

ness) and moral (human evil). While physi-

cal evil is simply the consequence of the pres-

ence of the chaos element in the created world,

human beings remain responsible for moral

evil, since they know the difference between

good and evil and have freedom to choose be-

tween them. This explanation of theodicy

seems to me to be more satisfactory than

Augustine's privatio boni, Barth's das Nicht-

ige, and Moltmann's "annihilating nothing

ness that persists in sin and death," "'^ or any

of the other explanations outlined in the pre-

vious section.

It seems to fit, in many respects, with the

reasoning of Rabbi Kushner^'^ in his best-sell-

ing book. When Bad Things Happen to Good
People. He sees creation as God's ordering

of initial chaos and recognizes a remaining

element of chaos, symbolized by the sea mon-

ster Leviathan in Job 41. However, he lacks

the evolutionary view of creation, so to the

question, "Why does God not intervene?" he

can only reply that God cannot do everything

and is suffering with us. I find this an unsat-

isfactory view of God's action; God does inter-

vene—not in instantly curing each person's

ills, but in the ongoing battle with remaining

chaos. To me it seems clear that the key ele-

ments in explaining theodicy are chaos theol-

ogy and the evolutionary view of creation

(continuing creation). Evil is not attributed

to God or to the effects of the sin of a mythi-

cal proto-human Adam. However, borrow-

ing the slogan of the Dutch Tax Service, "We

cannot make it more pleasant, but we can

make it easier for you," I can say, evil does

remain just that, but chaos theology makes it

more understandable.

4. Original sin and predestination

The doctrine of original sin was first pro-

posed by Irenaeus (c. 190) in his struggle

against gnostic dualism. Since he was one of

the first to adopt the creatio e.\ nihilo idea to

combat dualism, he had to find an origin out-

side of God for sin. This he found in Paul's

words:

As sin came into the workl through one

man |i.c., Adam], ...many died through

the one man's sin.

(Rom 5:12-21)

Irenaeus interpreted these words to mean that

evil came into the world tlirough the sin of

Adam. Didymus ofAlexandria (c. 350) taught

that Adam's sin was transmitted by natural

propagation, and Chrysostom (390) and Au-

gustine (400) attributed this to sexual lust. The

latter idea was rejected by Thomas Aquinas

and the Roman Catholic Church, but retained

by Luther and Calvin.

My critique of this doctrine is that:

• it provides a fatalistic and pessimistic

view t)f life in portraying human sinfulness
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as a kind of inherited disease (German,

Erbsiinde);

• Paul made a wordplay with "one for

many," and only wanted to illustrate the supe-

riority of grace over the power of sin;

• the author of Genesis 3 tried to explain

the universal human inclination to sin by com-

posing the powerful myth of the Fall, but it is

not permissible to turn the myth around and

claim that all subsequent human sin was de-

rived, inherited, from Adam;
• evolution theory teaches that new spe-

cies originate in hundreds of individuals, so

there cannot have been a single first human

pair;

• human beings developed gradually over

a period of 6 million years from

Australopithecus via Homo habitis and Homo
erectus to Homo sapiens; and along with this

biological evolution, there appears to have

been a religious and moral evolution.'^*'

So, I feel that we can discard this somber

doctrine and ascribe the universal human

inclination to sin to the operation of the re-

maining chaos element.

The doctrine of predestination was in-

vented by Augustine in reaction to the Irish

monk Pelagius (400), who taught that a per-

son takes the initial and decisive step towards

salvation by one's own efforts, apart from the

assistance of divine grace. Basing himself on

the words of Paul, "those whom he foreknew

he also predestined"' ( 8:28-30), Augustine

claimed that this means that God decrees the

election and non-election of individuals.

Calvin made predestination a cornerstone of

his theological system, rejecting the univer-

sal saving will of God and maintaining that

Christ's atoning death was offered only for

the elect. To this, Refonned theologian Emil

Brunner exclaims, "How terrible and para-

lysing is all talk of predestination."" My cri-

tique is that this doctrine neglects human free

will and the other words of Paul:

Therefore, ...work out your own
salvation with fear and trembling: for it

is God who is at work in you, enabling

you both to will and to work for God's

good pleasure. (Phil 2:12-13)

Out of love for God's creatures, God may

take the initiative, but leaving human beings

the freedom to accept or reject God's offer.

Chaos theology with the theory of chaos events

suggests that God leaves to the evolving cre-

ation and creatures a large degree of freedom,

intervening only in order to keep creation go-

ing towards the goal God set for it.

5. A theology of illness

Remarkably, neither dogmatic theologians

nor scientist-theologians have given much

attention to this topic, which is of such im-

portance in human life, both physically and

spiritually.'^'^ Many people still attribute dis-

ease to sin or to divine punishment for sin,

leading to misplaced guilt feelings in many

seriously ill people. Even Dame Cicely

Saunders, founder of the hospice movement,

believes this.""^ It was the predominant view

in the Hebrew scriptures; but Jesus vigorously

rejects the idea that disease is God's punish-

ment, either for one's personal sins or for those

of one's parents (Jn. 9:3). He sees a person

as a unity of body and mind, and illness as

the result of evil producing an imbalance in

the body-mind unity. So, in his healing acts,

he pays close attention to the mind of the sick,

often linking healing with the forgiving of sins

(e.g., Mk. 2:2-11).

Modern understanding of disease. I

take cancer as a model, because it is a preva-

lent and serious disease, and we know so much

about its biological mechanism. A single ran-

dom mutation of one gene in one normal body

cell makes it turn its neighbor cell into a ma-

lignant cell. This cell loses control of divi-

sion through the blocking of two defense sys-

tems against unlimited division (apoptosis and

telomere shortening), resulting in excessive

multiplication. When the tumor has reached

a diameter of 1 .6 mm, it begins to suffer oxy-

gen deficiency. This activates a gene, which

produces a protein that effects blood vessel

formation. The tumor can then continue to

grow. The next step is metastasis: the cancer

cell activates a quiescent enzyme that is se-

creted and "drills" a hole in a blood vessel

wall. Through this hole the cancer cell enters

the blood stream. It is carried along until it is
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stopped in a capillary bed. There it forms a

secondary tumor. This process can be repeated

with other cancer cells, leading to the forma-

tion of many secondary tumors. When a pri-

mary or secondiiry tumor disrupts essential

body functions, the patient dies.

Theological interpretation. The initial

mutation is a chaos event. The resulting can-

cer process is the derailment of a very com-

To me it seems clear that the key ele-

ments in explaining theodicy are chaos

theology and the evolutionary view of

creation (continuing creation). Evil is

not attributed to God or to the effects of

the sin of a mythical proto-human Adam,

plex, orderly, coordinated functioning of many

genes, enzymes, hormones, and messengers

that exists in body cells under normal con-

ditions. This order has been established by

the Creator in the course of evolutionary cre-

ation and is established anew in each indi-

vidual, owing to the genetic sy.stem present

in its cells. A chaos event, the random muta-

tion of one gene in one cell, causes this order

to degenerate to chaos on the cellular level.

The same can be said for all diseases in which

a nomial physiological mechanism is derailed.

Thus, chaos theology leads to the insight

that cancer and other diseases are caused by

the remaining chaos element disturbing the

order established by the Creator in the evolu-

tionary creation process. This theological

interpretation agrees with the message of Jesus

that disease is a manifestation of evil, a dis-

turbance of divine order, but not a punishment

for sins of sick persons or of their parents.

Guilt (but not divine punishment) can be spo-

ken of only when the disease is due to human

negligence, e.g., liver cirrhosis through alco-

hol abuse, or AIDS infection through unpro-

tected, promiscuous sex.

Curing or healing. The standard medi-

cal treatment for cancer is to remove or de-

stroy the tumor by surgery (if there is no me-

tastasis), radiation, chemotherapy, or a combi-

nation of these. This can, in many cases,

greatly increase life expectancy with an accept-

able quality of life. However, the problem is

that total removal or destruction of every can-

cer cell in a patient is very difficult to achieve,

if not impossible; so a true cure is still rare.

Moreover, curing falls short of the healing of

the body-mind unity that was an essential as-

II pect of Jesus' healing acts.

The mechanism for the

interaction between mind

and body is beginning to be

understood scientifically.''"

From the brain cortex, the

seat of the mind, nerves run

to the hypothalamus, which

secretes activating substan-

ces to the nearby pituitary

gland, making it secrete

hormones that affect various body systems,

including the immune system. Thus, one's

mental state can influence immune function

positively or negatively. There is evidence

that transformation of a nomial body cell into

a cancer cell through random mutation occurs

fairly frequently, but that the immune system

will normally recognize such a cell and de-

stroy it before it can form a tumor. When the

immune system is impaired through mental

problems (e.g., stress, conflict, guilt feelings)

or physical conditions (e.g., by immuno-sup-

pressive medication after a transplantation),'''

the chance of developing cancer is consider-

ably increased.

Conversely, statistical studies show the

importance of religious commitment (mea-

sured as attendance and participation) for

combating cancer and other diseases.''^ Insti-

tutes now exist that offer programs to stimu-

late the patient's self-healing capacity, to sup-

plement (not replace) conventional medical

treatment.''^ The patients are helped to liber-

ate themselves from wrong ideas about guilt,

sin, and punishment, and to express their feel-

ings of anger and anxiety, allowing them to

reintegrate body and mind. In some studies,

an enhancement of the immune function in

such patients has been observed. Although
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such institutes operate on a non-religious ba-

sis, their approach resembles Jesus' practice

ot" heahng with forgiveness offered.

The practice in the early Church of the lay-

ing on of hands with prayer for healing has

been revived in recent years in Anglican

churches. Even if this does not lead to a cure,

it may provide healing in the sense of receiv-

ing peace of mind and the assurance that God
will guide us through the final stage of earthly

life toward eternal life, the ultimate life for

which we are created and destined. In my opin-

ion, the sacrament of healing deserves a place

in the Sunday Eucharist after the distribution

of the consecrated elements, in the midst of

the congregation. A fomi which shows a proper

balance between curing and healing is provided

in the 1979 Book of Common Prayer of the

Episcopal Church in the United States.'^

D. Conclusions
A critical study of the origin of the doc-

trine ot'creatio ex nihilo and the problems in-

herent in it have led me to the development

of a new creation theology: chaos theology.

It is based on the Genesis creation stories. The

main points are: creation from an unexplained

initial chaos, a remaining chaos element which

is the source of physical and moral evil, and a

continuing creation towards fulfilment on the

Last Day. This chaos theology can be recon-

ciled with the scientific account of cosmic and

biological evolution, with the latter provid-

ing the mechanisms.

Combining chaos theology with the physi-

cal theory of chaos events provides an under-

standing of God's action in the world. God
acts transcendently mainly in the initial cre-

ation, and immanently in continuing creation

by influencing chaos events so as to keep it

going toward its intended fulfilment.

Jesus Christ, God's creative Word incar-

nate in the human Jesus of Nazareth, is the

cosmic Christ, who reconciles the entire cos-

mos, not only humankind. Chaos theology

can correct the traditional theories of reconci-

liation.

The problem of evil, which has remained

unsolved in creatio e.x nihilo, can be readily

solved in chaos theology as the effect of the

remaining chaos element. Human beings re-

main responsible for moral evil because of

their knowledge of good and evil and the free-

dom of will given them. The doctrines of

original sin and predestination can be aban-

doned. From chaos theology and our scien-

tific knowledge of the biochemical mecha-

nisms of cancer, a theology of illness can be

derived.
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The Quest for the Causal Joint

Chris Doran
Religion Division

Pcppcrdinc University

This study is an examination of three proposals for a "causal joint" model of God's

action in the world. Adapting the thought of Austin Farrer and David Burrell, the author

seeks to show how these hypotheses are theologically flawed. The flaws stem from an over-

emphasis on the doctrine <:)/"cieatio continua. Without an affirmation of both creatio ex nihilo

and creatio continua, the latter is mistakenly removed from its theological context and adds

unnecessary incoherence to the doctrine of creation.

Seven-year-old Amy asked her Sunday

School teacher, "How did God make the uni-

verse?"

Her teacher atiswered, "God said, 'Let it

be' and there it was."

Not satisfied Amy retorted, "All right then,

but how does God keep it all going?"

Her teacher responded, "Well, I guess God

hasn't stopped saying 'Let it be' yet."

hi this exchange. Amy distinguishes be-

tween God's creative action and God's sub-

sequent sustaining activity. Unknowingly,

Amy stumbled upon the traditional distinc-

tion between the doctrine of creatio e.x nihilo

(creation out of nothing) and the doctrine of

creatio continua (continuing creation).

The dialogue between science and reli-

gion, though still acknowledging the impor-

tance of creatio e.x nihilo, currently focuses

almost exclusively on creatio continua. Much

of the current discussion addresses the ques-

tion of God's action in the world. Namely,

how may God's activity in the world be un-

derstood without reducing God to a deus e.x

machina or a god-of-the-gaps?

Some key participants in this dialogue con-

sider the search for the mode of divine action a

quest for a "causal joint" between God and the

world. These thinkers look for physical pro-

cesses open to God's non-energetic influence

and capable of accounting for large-scale

changes in the course of the world. The scien-

tists and theologians involved in this quest in-

sist that nothing less than the rationality of the-

ology is at stake. Polkinghorne states it this way:

[ll]nderslandings of divine action will

have about them the common feature

that they are not irrational accounts of

the whimsical acts of a celestial

conjurer, but they arc deeper manifesta-

tions of God's utter faithfulness and

consistency....'

Thus, to avoid the impression of irrationality,

theology must explain how God acts in the

universe within the divinely created natural

laws. For Cliristian theologians and scien-

tists involved, the causal joint appears to rep-

resent the best chance of harmonizing the dis-

coveries of contemporary natural science with

traditional Christian theology.

Yet, does a successful causal joint pro-

posal truly solve the problem of harmony be-

tween natural science and Christian doctrine

of God? It is my contention that the causal

joint quest is influenced by an overemphasis

on creatio continua, thus compromising the

traditional Christian doctrine of God. In this
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study, I shall first examine the causal joint

hypotheses offered by John Polkinghorne,

Nancey Murphy, and Arthur Peacocke. Then,

I shall look at Austin Faner's rejection of the

causal joint argument. Finally, I shall explore

how an affimiation of creatio e.\ niliilo and

creatio contiiuiu can prevent placing the

Christian doctrine of God in jeopardy.

Divine action according to chaos
theory

John Polkinghorne contends that chaos

theory presents a viable solution to the causal

God does not intervene in the world, though,

because no energy is added to it. Instead,

they maintain that God transmits informa-

tion to the world in a non-energetic manner

that in turn manifests the divine will.

joint quest. Chaos theory is a mathematical

explanation of hypersensitive nonlinear sys-

tems passing through a strange attractor, with

the effects amplified into macrophysical

events, hi other words, chaos theory is an

effoH to explain systems that are effected by

the minute changes in their initial conditions

and are thus magnified as different possibili-

ties on the macrophysical level. Chaos theory

mathematics may seem to create the impres-

sion that these systems are entirely determin-

istic if only the entire detail of their initial

conditions is known; however, Polkinghorne

asserts that chaos theory does not represent

deterministic events but rather an ontologi-

cal openness in nature.

-

The basis for Polkinghorne's contention

for the ontological openness of nature lies in

the Heisenberg uncertainty principle.

Heisenberg's uncertainty principle,

which made the epistemological

assertion of ihc simultaneous

unknowahilily of both position and
momenlum, has been widely inlcr-

prelcd as a principle of indelerniinacy,

with the ontological implication that

quantum entities do not possess at all

limes definite positions and mo-
menta.^

Polkinghorne argues that the world has an

indeterminate character. This background

material informs his concept of chaos theory

as it relates to divine causality.

As explained above, a chaotic system

passes through the strange attractor 's phase

space (its range of future possible states)

and thus manifests itself in a physical event.

The different trajectories through the

attractor all correspond to the same total

energy level. So, the

radically different

forms present at the

macrophysical level are

understood to have

arisen from the smallest

disturbances that push a

system through one

path instead of another

at the initial condition level. Polkinghorne

explains:

It is this sensitivity that produces the

intrinsic unpredictabilities. In a critical

realist rc-interpretation of what is going

on, these epistemological uncertainties

become an ontological openness,

pemiilling us to suppose that a new
causal principle may play a role in

bringing about future developments.^

This leads Polkinghorne to two critical con-

clusions. First of all, since there is no input

of energy into the system that affects paths

tlirough the strange attractor, something else

must be the distinguishing factor for their de-

velopment. Polkinghorne describes this fac-

tor as an infe)rmation input. '^ Secondly, even

though the system is being nudged at the

smallest level possible, its effects are seen at

the largest physical level. Polkinghorne says

that this forces the entire system to be viewed

in a holistic manner, because "the systems'

vulnerability to disturbance means that they

can never be isolated from the impact of their

total environment."''

If the behavior observed in nature is in-

terpreted in an ontological manner, an open-
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ness in which God may act within creation

can be seen. This openness operates at the

level where the strange attractor needs an in-

formaticMi input to choose one path over an-

other. According to Polkinghorne, this is

where God supplies an input of information.

Polkinghorne calls this divinely supplied in-

put "active information." It can best be ex-

plained by a human analogy. The mental in-

tention a person has to raise an arm is the ac-

tive information that causes the person's arm

physically to move.^ For Polkinghorne, then,

this interpretation allows God to act providen-

tially in creation without creating an additional

input of energy into the world.

The physical world is subtle and supple

in its constitution, h is open lo causal

iniluencc by the exchange of energy

between its constituent parts (as

described by physics) and also to the

operation ot holistic pattern-forming

agencies which can be thought of as

'active information' (prcsenlly not

described in detail).'*

The quantum mechanical alternative

For another causal joint hypothesis, I shall

now turn to Nancey Murphy.'' Like

Polkinghorne, she interprets the Heisenberg

uncertainty principle in a manner that allows

for an indeterminate view of nature. Unlike

Polkinghorne, however, she explains God's

divine activity in the world through the use

of quantum mechanics. She argues that quan-

tum events may be amplified by quantum

mechanics in such a way that they may be

seen at the macrophysical level.

According to the Heisenberg uncertainty

principle, events at the quantum level cannot

be predicted. Probabilities of quantum events

can be predicted, but not the specific times of

their occurrence. Since the time when a quan-

tum event will occur cannot be predicted,

Murphy asks whether there are factors that

influence when an event will actualize:

Is the when: ( 1 ) completely random
and undetermined; is it (2) internally

determined by the entity itself: is it (3)

externally determined by the entity's

relations to something else in the

physical system: or, finally (4) is it

determined by God?'"

To help distinguish these options more clearly,

Murphy presents the analogy of Buridan's ass.

Buridan, the medieval philosopher, hypoth-

esized that if a starving donkey stood equi-

distant between two equal piles of hay, it

would starve to death, because it could not

decide which pile to eat. No external factors

can help the donkey make its decision because

the piles are equal, and no internal factors can

tilt the decision one way or the other. What

factors, then, motivate a quantum event to

"choose" its actualization?

No scientific considerations point to in-

ternal or external factors that nudge quantum

entities to choose one actualization over an-

other. Thus, Murphy eliminates options 2 and

3, concluding that only 1 and 4 are truly vi-

able options. Buridan believed the donkey

would starve to death if not provided a suffi-

cient reason to pick one pile over the other.

Murphy asserts that science holds the same

"sufficient reason" intuition and. hence, has

problems accepting randomness as the deter-

mining factor of quantum events." There-

fore, Murphy contends that God is the deter-

mining factor between the quantum level

"piles of hay." "To put it crudely, God is the

hidden variable." '-

Murphy argues:

God's governance at the quantum level

consists in activating or actualizing one

or another of the quantum entity's

innate powers at particular instants, and

that these events are not possible

without God's action."

Through a scientific bottom-up rendering of

nature. Murphy concludes that since God gov-

erns at the quantum level, God must also be

involved in all events at the macro level. In

other words, these quantum level events ac-

cumulate in such a way as to "perfonn" the

divine intention.'"*

Peacocke's holistic approach to

divine action

Although Arthur Peacocke views the uni-

verse in the same open manner as those in the

above discussion, he does not explicitly settle

on a causal joint. He makes this argument:
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Defining the problem as that of the

'causal joint' between God and the

world is inappropriate, however, lor it

does not do justice to the many levels in

which causality operates in a world of

complex systems multiply interlocking

at many levels and in many modes. '^

Therefore, Peacocke describes the interaction

between God and the world as a "whole-part

intluence." "" By this Peacocke means that

...the state of the system-as-a-whole

could itself properly be regarded as a

causal factor influencing events in the

"lower" subsystems, constraining them to

follow one course rather than another.'^

In other words, God interacts with the world

in such a way that the world system as a whole

is in God, and, thus, also its constituent parts.

Peacocke 's model denies pantheism and em-

braces panentheism. Although the world lives

in God, it is still "ontologically distinct from

God." "* Because God interacts with the world

at "this supervenient level of totality," God
acts in the world in "whole-part" or "top-

down" manner, without disrupting physical

laws found at any level of the universe.'''

Since seeking for a causal joint makes less

sense in a holistic framework, Peacocke de-

velops a whole-part analogy of divine agency

modeled on human agency. For Peacocke,

To a scientist , the notion that science

might allow a recognition of the means

by which divine action directs the world

is intoxicating.

then, the way the human brain works in influ-

encing the whole body at the level of the in-

dividual neurons to produce bodily actions is

comparable to the way God influences the

world system.

According to this suggestion the stale of

totality of the world-as-a-whole (all-

that-is) would be known maximally
only to the omniscience of God and
would be the field of the exercise of the

divine omniscience at God's omnicom-
petent level of comprehensiveness and

comprehension.-"

Hence, just as we consider ourselves personal

agents who exhibit a unifying type of intlu-

ence over our bodily actions, so too should

we think of God as "a unifying, unitive source

and centered intluence on events on the

world."''

Although he says that a causal joint is

not visible from humanity's viewpoint,

Peacocke asserts that there must be a divine

transfer of information to the world in an

analogous manner to the brain directing the

body. Infonnation transfer can be consid-

ered non-energetic, and therefore avoids the

problem of an interventionist God. In fact,

Peacocke argues that to affirm this non -en-

ergetic transfer is "to accept the ultimate, on-

tological gap between the nature of God's

own being and that of the created world, all-

that-is apart from God."" So, while using

language that suggests he is not searching

for a causal joint, Peacocke has still described

the means by which he understands God must

interact with creation and, thus, has joined

the quest for the causal joint.

What does all this mean?
What, then, do these three causal joint hy-

potheses describe? They offer an account of

an open universe. In other words, these think-

ers have completely re-

jected the notion of a uni-

verse that is ruled by a

deistic God or an inter-

ventionist God. The idea

of an open universe, they

assert, helps with an un-

derstanding that the

world, in a sense, "makes

itself."-'' This understanding allows an ac-

commodation to the current evolutionary

model presented by modern natural science.

These thinkers argue that the universe must

in some manner be open, if God is to interact

immanently with creation. God does not in-

tervene in the world, though, because no en-

ergy is added to it. Instead, they maintain that

God transmits information to the world in a

non-energetic manner that in turn manifests

the divine will.
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The divine will, however, at no time com-

promises the freedom God has given creation.

Polkinghorne writes:

God interacts with the world but is not

in total control of all its process. The
act of creation involves divine accep-

tance of the risk of the existence of the

other, and there is a consequent kenosis

of God's omnipotence.^'*

Polkinghorne is swift to observe that creation

does not impose this kenosis upon God, but

rather that God chooses self-limitation. Also,

because the universe makes itself,

Polkinghorne says that there is a kenosis of

divine omniscience. Peacocke explains what

this means with the following example. He

says that if there are a million radium atoms

set to disintegrate in the next 10"^ seconds,

God does not know exactly which or how

many atoms will remain intact after that. God,

like us, knows only the probability of how

many atoms will remain after the given time.-'^

The self-limitation concept has led

Peacocke to argue that God is "an Improviser

of unsurpassed ingenuity."-'' God allows the

universe to unfold freely, yet non-energeti-

cally directs its actions. At the same time,

God, as an improviser, must be willing to

change or, in some sense, is subject to change

since the Creator respects the freedom be-

stowed upon creation. Therefore, God must

also limit the divine freedom so that creation

may enjoy its own freedom.

A prior rejection of causal joint

hypotheses
To a scientist (I, myself, spent my under-

graduate years in a biology laboratory), the

idea of unraveling the causal joint mystery is

terribly exciting. The notion that science might

allow a recognition of the means by which

divine action directs the world is intoxicat-

ing. Scientists contend that the quest for the

causal joint seeks only to sharpen human
awareness and appreciation ofhow God works

within the creation. As stated above, those

involved in the quest feel a strong need to

show that God rationally works within cre-

ation according to divinely established natu-

ral laws. Yet, is it necessary for scientists to

demonstrate the rationality of God's interac-

tion within creation? To discern this, I shall

examine Austin Farrer's objection of the use

of the physical sciences to model divine action.

Then I shall examine the concept of God that

Farrer says follows a divine causation model.

To determine whether or not physical sci-

ences are up to the task of modeling divine

action, the first question to ask is. What is the

goal of the physical sciences? Since Francis

Bacon, the physical sciences concentrate on

performing experiments with the intent of ob-

jectively describing observations. The de-

scriptions are written in the language of math-

ematics. Moreover, because of the physical

sciences' use of mathematics as their descrip-

tive language, observable events must be

quantifiable and repeatable. In other words,

the physical sciences describe the data of re-

peatable events in such a way that they can

be summarized by mathematical equations.

After these equations are accepted as accu-

rate, scientists construct models that help pre-

dict future natural events. These models are

accepted as true explanations for how nature

works, unless and until another set of events

and related equations prove them false."

So Austin Farrer asks. Can the physical

sciences model divine action? To do so would

seem to argue that divine action is both quan-

tifiable and repeatable. Farrer says that this

is absolutely untrue. In a detailed explication

he maintains:

The inapplicability of the model offered

by physical method seems scarcely to

need dcmonslralion. By systematic

physical interference we obtain

knowledge of the habitual action of

natural agents, a habilual action

grounded in their determinate constitu-

tions: it is only in so far as their

constitutions are determinate and their

action consequently uniform, that we
can discover anything about them by

the physical method. Unless God is a

finite determinate force, bound by

natural law, he cannot be known in this

sort of way. Experience of the physical

type can never tells us anything about

him....^**

Therefore, if a physical model is con-

structed that describes divine action, Farrer
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says that God is made out to be one force

among the many possible natural physical

forces. Thus, he argues that this is not the no-

tion of God maintained in the Christian tradi-

tion, for this is a god whose causality is ex-

plained, whose mysteries have been solved,

and whose sovereignty has been breached.

Hence, Farrer declaies that the "physical model

reveals its inadequacy by blotting out the very

subject we come to study, the divine."-''

Secondly, Farrer argues that the physical

sciences severely limit our model of God.

According to Farrer, the god described by sci-

ence is a finite force defined by created laws

of nature. Also, ifGod works through a causal

joint, divine power will be limited in order to

leave space for creation to act freely, for God
has to restrict the divine power and divine

knowledge so that creation's freedom might

remain unfettered. In other words, creation

limits God. We iire supposed to take com-

fort, however, in the thought that the God's

limitation is self-imposed.'" How is it com-

forting, though, if God has to reduce the di-

vine being in order to interact with a free cre-

ation? Does this not imply that human free-

dom and divine freedom are in competition?

Farrer has rejected the quest for the causal

joint because he understands it to change radi-

cally the Christian doctrine of God. By blot-

ting out the divine, the physical sciences have

replaced God with a force that has limited

power over creation. Consequently, human
freedom and divine freedom are left to com-

pete. Yet, this is not what either Christian

theologians or scientists involved in the causal

joint quest are seeking to describe. There-

fore, it must be shown how a proper under-

standing of both crcatio e.\ iiihilo and creatio

continiia will not compromise the traditional

doctrine of God.

What do we mean by creation?
When seeking to discern the fundamental

relationship between the Creator and creation,

one turns to the Christian distinction between

creatio ex nihilo and creatio continiia. Creatio

ex nihilo articulates the Cliiistian idea that God
created the world out of nothing—not a pool

oif some kind of nothing, but nothing at all.

Creatio ex nihilo thus implies creation's de-

pendence upon God for every moment of its

existence and, simultaneously, the affimiation

that "God is no more God for creating."^' This

qualification is essential to creatio ex nihilo,

because the world's dependence on God for

existence alone could be misinterpreted as

creation being an eternally necessary emana-

tion out of God. So, creation must be regarded

as a divine gift of grace rather than something

that occurred necessarily. Yet concurrently,

creation does not take away from or add to

God's perfection, "though it adds to what there

is—as in transfinite arithmetic, where infin-

ity plus a definite amount equals infinity."
'-

Although creation is a free choice by God, it

is not an arbitrary one. Christian theology

maintains that God's decision to create the

universe is consonant with the divine nature,

but not necessitated by it.

Hence creation can be utterly gratuitous

without its needing to be conceived as a

"free choice", as though "God could

have done otherwise.""

Creatio continiia "encompasses not only

the idea that the act of creation is a continu-

ing process, but also the continuing sustenance

and involvement of the Creator in regard to

the physical world." '^ This, however, cannot

be separated from creatio ex nihilo. Ted Pe-

ters contends that a healthy Christian theol-

ogy needs both creatio ex nihilo and creatio

continiia.''^ Woltliart Pannenberg explains:

The creatio continuata formula

presupposes the strict conception of

creation as creatio ex nihilo inasmuch
as it characterizes God's preserving

activity as the continuation of the

creation out of nothing. For this reason

alone the idea of a continuing creation

cannot be set in oppositit)n to the

creatio ex nihilo formula."'

Peters says that the contemporary science-

and-religion discussion has led many theolo-

gians to concentrate more heavily on creatio

continiia than creatio ex nihilo, leading some

to forsake the latter." Theologians use the

modern scientific interpretation of the uni-

verse as dynamic and continually evolving to
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reenergize and concentrate solely on the doc-

trine of creatio continita. Peacocke says:

The scientific perspective on the world

and life as evolving has resuscitated the

theme of creado continita and consider-

ation of the interplay of chance and law

(necessity) led us to stress the open-

ended character of this process of the

emergence of new forms. ^^

Does the divine action of conserving cre-

ation, though, fundamentally differ from the

action ofcreating out of nothing? David Buirell,

relying on Thomas Aquinas, helps in understand-

ing what it means to say that "God creates."

Aquinas offers us a handy formula:

there is no difference hetween God's

conserving activity and God's creating,

other than the proviso that creating

presumes noihina at all to be already

present (ST l.KM.l).'"

In other words, divine activity is defined by

divine creating. Burrell says further that if

this formula is added to Thomas' theorem,

"...the proper effect of the universal

cause of all things is things' existing" (ST

1 .45.5), then God's activity in the world

is ever an instance of or a consequence of

bestowing existing ((W.u')-'"'

By creating, therefore, God gives existence

to something; and by conserving it, God con-

tinues to give it existence.

In causal joint hypotheses, though, God's

conserving action is not characterized by cre-

ating, but by an input

of information. This
;

information does not

bestow continued ex-

istence on creation, but

seeks, rather, to offer it

direction. This divine

input of information

may be depicted as

non-energetic inter-

vention. Burrell, however, says that God
should not be thought of as intervening, "since

creating cannot be represented as another vec-

tor added to the configuration of forces in the

universe."'" Therefore, without asserting that

God's conserving action is the same as the

divine creating action, causal joint support-

ers imply that existence is the "floor" upon

which the Creator works."*'

To do this, though, would be to deny the

fundamental proposition of crcatio ex nihilo.

Creatio e.\ nihilo says that the world is con-

tingent upon God for its being—it does not

exist at all on its own. Causal joint propo-

nents do not deny this. Nevertheless, when it

is argued that God's creative and conserving

action are not the same, the doctrine of creatio

e.\ nihilo is jeopardized by implicitly positing

that God interacts with a world that is not com-

pletely under divine control. In other words,

when creatio ex nihilo is compromised, God
is made to work on the floor of existence and

consequently compelled to input information

into a world that is independent of the divine

being for its existence. Therefore, God is

forced to improvise with the materials pro-

vided by creation.

The consequence of misconstruing creatio

ex nihilo is to cause God's freedom to com-

pete with creation's freedom. Polkinghorne

argues:

This gift of crcaturely freedom is costly,

for it carries with it the prccariousness

inherent in the self-restriction of divine

control."*'

Is self-limitation, then, the only option for

God? Instead of focusing their efforts on de-

picting divine freedom, theologians should

When creatio ex nihilo is compromisedy

God is made to work on the floor of exist-

ence and consequently compelled to input

information into a world that is indepen-

dent of the divine beingfor its existence.

concentrate energy on understanding

creation's freedom. Creation's freedom is a

contingent freedom and, therefore, a limited

freedom. Yet, as T. F. Torrance says, "It is no

less free because it is limited. Unlimited free-

doin of a contingent universe would be a con-

tradiction in terms." ^ Creation's freedom is
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contingent on God and consequently is lim-

ited only by the divine freedom. If creation's

freedom exists only because of divine freedom,

how are they in competition? To imply that

God limits the divine freedom in order to make

creation tiaily free is to deny that creation's free-

dom is contingent upon the Creator.

Where has this led?

The goal of the causal joint argument is to

clarify an understanding of God. Causal joint

proponents argue that scientific findings can

complement traditional Christian theology

about God. Further inquiry shows that this is

not accurate. Firstly, a review of Austin

Farrer's objection to the causal joint debate

showed that the physical sciences cannot model

divine action without reducing God to a quan-

tifiable, repeatable, and finite force. Secondly,

I have shown that the causal joint quest relies

much too heavily on a truncated notion of

creatio continua. This then leads to the exclu-

sion of fundamental parts of creatio ex nihilo.

As a result, creation no longer depends com-

pletely on God for existence, but waits, rather,

for occasional divine inputs of information.

The uncertainty of creation's contingence upon

God, then, has caused subsequent confusion

about the relationship between creation's free-

dom and divine freedom. This confusion has

led causal joint supporters to argue for a self-

limited God. Ultimately, then, causal joint in-

sights have been shown not to clarify the doc-

trine of God, but rather to render it incoherent.

Where then has this led? Is the causal joint

question truly insoluble? While this may be,

as Polkinghorne states, "too intellectually

despairing an attitude to take,""''* it may be

the only acceptable attitude if one is tnily con-

cerned with maintaining the core of the tradi-

tional Christian doctrine of God. For both

creatio e.\ nihilo and creatio continua must

be affirmed; any understanding of God as the

Creator is dependent upon it. God the Cre-

ator creates by bestowing existence and con-

serves creation by continuing that original

bestowal of existence—God does not merely

input infonnation into an already existing sys-

tem. Undoubtedly, this is a very difficult pill

to swallow for some involved in the science-

and-religion dialogue. Yet, they should take

comfort in the idea that the God who remains

mysterious is the God who should be praised.

Therefore, no one should disparage Amy's

teacher for a seemingly naive attitude; instead,

one should be joyfully consoled by those wise

words, "I guess God hasn't stopped saying

'Let it be' yet."
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Religion, Mathematics and Nothing

Mervin Duffy
Pontifical Gregorian University, Rome

The concept of "nothing" is important in both mathematics and theoh)gy. Its most obvi-

ous use in mathematics is in the number zero which arrived in Western Europe in the 12th

Century. In theology it features significantly in the dogma of creaho ex nihilo, which was

taught by a Council in 1215 c.e. Noting the relative proximity of these two events leads to the

research task described in this essay: an exploration of the influence of nuithenuitics on

theology, with respect to the notion of nothing.

Twelfth-century Europe was profoundly

affected by the Crusades. One manifestation

of this fact was a rise in trade, necessitated by

the support of lar^e, distant amiies. Another

was a direct contact with Muslim cultures.

Merchants and scholars noticed that Muslims

did their calculations more swiftly, and re-

corded their results in a more condensed fash-

ion. Whereas Christians still used the tradi-

tional Roman numerals. Muslims figured with

hidian numerals, and used the positional no-

tation which enabled a set often symbols to

represent any number. We are now very fa-

miliar with that symbol set: 1, 2, 3, 4, 5, 6, 7,

8, 9 and 0. The last symbol "0" is critically

important. It could act as a "place-holder"

allowing, for example, 402 to be distinguished

from 42. Standing alone, the symbol is the

numeral for the number zero.

A now lost Arabic text by Abu Ja'far

Muhamnied ibn Musa Al-Khwarizmi (c.

780-c. 850 C.E.) was translated as Algoritmi

de numero Indorum, {Al-Khwarizmi on In-

dian Numbering). There were at least seven

treatises' written in Latin about this text dur-

ing the twelfth century. Since the text pro-

vided "procedures for doing calculations."

these came to be known as "algorithms'"

from the first word of the title—the transcrip-

tion of Al-Khwarizmi"s name. One of the

exponents of this new number system, and

of zero in particular, was Abraham ben Meir

ibn Ezra (1092-1 167). A Jew born in Mus-

lim Spain, he was said to have traveled in

North Africa and Egypt. After 1 140 c.f... he

wandered throughout Europe, eventually

settling in Rome, where he lived until a few

years before his death. In Italy, Leonardo

Pisano Fibonacci published, in 1 202 c.e., his

famous work on calculation. Liber abbaci.

As the thirteenth century opened, mathema-

ticians in Europe were discussing numbers

in general, and especially zero. From this

time on. zero would be established as the

mathematical symbol for the quantity "noth-

ing." Rabbi ben Ezra and Fibonacci had en-

sured that learned Italians, and particularly

Romans, were fully informed about these

mathematical developments.

In 1215 C.E. the Catholic Bishops, as-

sembled in Rome for the Fourth Lateran

Council, solemnly taught:

God by his almighty power at the

beginning of time created from nothing

both spiritual and corporeal creatures.^

This teaching came to be known as creatio ex

nihilo.

The Boston Theological Institute 171



European mathematicians started teach-

ing about zero, and the Roman Catholic

Church made its first dogmatic statement

about creatio ex nifiilo during the same pe-

riod of history. Are these two facts connected?

Did the numeral "zero" and the number it rep-

resented help European thinkers focus on the

elusive concept of nothing? Did mathemat-

ics influence theology?

Hypothesis: Judeo-Christian theology

gained the idea of a complete absence (true

zero) from mathematics.

For this hypothesis to be true, there ought

to be no evidence of the use of the concept

before the introduction of zero.

The first recorded use of a zero symbol

was by the Babylonians in the third century

B.C.E.; but it served only as a place-holder in a

large number, not as a symbol for the number

expressing nothing. After that, there was a

European mathematicians started teaching

about zerOy and the Roman Catholic Church

made its first dogmatic statement about

creatio ex nihilo during the same period of

history. Are these two facts connected?

long period with almost no recorded uses of

the symbol. In the fourth century c.e., the

Mayans on the American continent employed

a zero symbol both as a place-holder and as

an expression of the number for nothing.

However, this had no effect on the Christian

world. Finally, in India, around the middle of

the fifth century c.e., zero was again invented.

Its use spread to Cambodia around the end of

the seventh century, from there to China, and

then to Islamic countries at the end of the

eighth century.

The hypothesis claims that, with the ar-

rival of zero. Christian theologians were able

to focus on the idea of a complete absence or

absolute nothingness. This latter, however,

is a commonplace in modern thought. Physi-

cists posit a hard vacuum in outer space, and

an absolute zero as the lowest possible tem-

perature. It is now taken for granted that there

is a whole number before 1. This was not

always the case. Mathematics started out as

a very practical science and, in the words of

Alfred North Whitehead, "No one goes out

to buy zero fish." The suggestion implicit in

the hypothesis is that, prior to the introduc-

tion of the zero symbol, the idea of a com-

plete absence was in a kind of "cultural blind

spot." In other words, something was "there"

but not directly adverted to. Being constantly

aware of concrete reality around them and

being accustomed to counting from "one,"

people did not think about "nothing" in an ex-

plicit manner.

To investigate the hypothesis, one should

consider the Judeo-Christian tradition prior to

the Lateran Council of 1 2 1 5. Is there evidence

of familiarity with "nothing" in connection

with creation? Did the writers of Old Testa-

ment Hebrew have a

clear notion ofcomplete

absence?

Arguably, the first

words of Genesis (fig.

I) can be read as a cre-

ation starting from

chaos. The three cre-

ative actions that follow

it, and for which the

verb i<1^ {bdrci, create) is again used, are

separations: light from darkness, waters above

from waters below, and dry land from seas.

There is a dichotomy in the phrase of "the

heavens and the earth" which appears to sig-

nify "all things." The terminus ad qiieni of

creation is clear. The terminus a quo is not.

It does not speak of a complete absence be-

fore creation began. The evocative phrase

inni inn {Tolm wabohu, without fonn and

void) describes the earth. "Void" is one of

the words that is significant in the history of

zero. The Indian inventors of zero called it

sunyci, meaning "void."

In the second creation account, found in

Genesis 2:4b-9, the starting point seems to be

a barren, uncultivated world. So as to create,

God l^^'^l (formed), )^0^1 (planted),

nf:2H"'1 (made to grow), and riD"^"! (breathed).
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The human race comes into existence, not as

a creation ex niliilo, but as a work shaped

HQli^n "lt2 ID)^ (oftlust from the ground).

If the idea of a "complete absence" was

difficult to conceive before the inlluence of

zero, then one would expect that the Hebrews

had difficulties with it. There is some evi-

dence of this with relation to two aspects of

thought in the Hebrew Bible: the non-exist-

ence of gods other than Yahweh, and the af-

terhfe.

Frequently in the Hebrew scriptures, there

are convoluted ways of stating that other gods

do not e.xisf. For example, "Yahweh is the

true God, and there is no other" (Deut 4:35b)

is a clear affinnation of monotheism. But a

few verses earlier the author writes: "There

you will serve gods made by human hand, of

wood and of stone, that cannot see or hear,

eat or smell" (Deut 4:28). The other gods

are identified with their statues. Hebrew reli-

gious thought, as well as that of the neighbor-

ing cultures, was generally capable of distin-

guishing between the idol and the god it rep-

resented. Yet, in order to deny the existence

of the god, the author of Deuteronomy denies

its ability to perform basic functions. So as

to assert that "Your god is nothing," the claim

is made that "Your god's statue cannot do any-

thing.
"

The understanding of the afterlife devel-

ops during the biblical period. In classic Ju-

daism, it seems that, after human beings die,

they were believed to become shadows and

go down to a realm where they can do noth-

ing: "There is neither achievement, nor plan-

ning, nor science, nor wisdom in Sheol where

you are going" (EccI 9:l()b). In Sheol it is

not possible even to praise God."* This early

conception of Sheol does not distinguish be-

tween the fate of the virtuous and that of the

sinners. All go to the same shadowy place.

This could be an elaborate way of suggesting

that, after death, one no longer exists. Again,

rather than make an ontological statement, the

authors of the Hebrew Bible expressed non-

existence in functional terms. In order to af-

firm that human beings cease to exist, they

claimed that they are no longer able to do any-

thing. They expressed non-existence in terms

of doing rather than being—^^just as they did

with the gods whose reality they wished to

deny.

What links the ambivalence in address-

ing non-existence with the invention of zero

is the way counting was done. What com-

pounded the difficulty for the Hebrews, and

the Greeks after them, was that they used their

alphabet as numerals.

The first alphabet is thought to have been

developed along the eastern shore of the Medi-

terranean between 1700 and 1500b.c.e. This

North Semitic alphabet evolved from a com-

bination of cuneifomi and hieroglyphic sym-

bols; some of these might have been taken

from kindred systems, such as those of the

Cretan and Hittite. The North Semitic alpha-

bet consisted exclusively of consonants. The

vowel sounds of a word had to be supplied by

the speaker or reader. The alphabet revolu-

tionized written communication and, as a con-

sequence, the recording and distribution of

knowledge. If Marshall McLuhan is correct,

this transfomied the entire mindset of West-

ern civilization.^

An obvious, though mistaken develop-

ment to the invention of the alphabet was its

employment to signify numbers. The sym-

bols that represented phonemes were given a

numeric significance (cf. fig. 2). In post-ex-

ilic Hebrew \ilef was one, yod ten, and qof

one hundred. The twenty-four Hebrew char-

acters made the representation of whole num-

bers from I to 499 simple. Beyond this, an

additive principle applied: 500 was repre-

sented by two symbols, that for 400 and that

for 100. Fractions were represented as the

ratio of two whole numbers. Since the sys-

tem is not positional, the order of the charac-

ters is irrelevant to their numeric value: both

pT\ and T\p represent 500. There are many

ways of writing the same number, and every

word and phrase has a numeric value. For

example, mn"* (YHWH), the sacred name

of God, can be read merely numerically as

10-H5-t-6-H5 = 26.
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This led to perceived connections between

words of the same numeric value, to an inter-

est in codes, to the number of the beast, and,

ultimately, to the arithmetic mysticism of the

Cabala. What it did not lead to was zero. The

system had no place for zero and no need of

it. It did not require a placeholder zero be-

cause it was not positional, "1p (104) could

not be confused with "I"' (14).

Calculations were very difficult, and large

numbers are cumbersome. When the Hebrews

started a count in this system, they began with

\ilef. For those who had learned their alpha-

bet by rote, the question, "What number

comes before 'alefV" was obviously nonsense.

Thus, the Biblical authors writing in He-

brew had no zero. To be precise, they had no

numeral zero, and they did not recognize zero

as a number. A number is a quantity, an ab-

straction of a collection of things. As Bertrand

Russell noted:

II must have required many ages to

discover that a brace of pheasants and a

couple of days were in both instances

the number two.^

The step to discovering that the empty col-

lection, that is, one consisting of "no things,"'

could be abstracted to produce a number was

a further, difficult step.

At this point in the survey of the religious

and mathematical tradition, the hypothesis is

partially supported. The notion of a complete

absence—that is, of an ontological non-ex-

istence from whence creation could come

—

and that of zero as a number, seem to have

been obscured in a cultural blind-spot. It is

plausible that the ancient Hebrew mindset did

not advert to either.

The next culture to impact on the Judeo-

Christian theological tradition was that of the

Greeks. Did they fare any better? Their num-

ber system was also inextricably linked with

their alphabet (cf. fig. 3). However, the use

of obsolete characters was a step in the direc-

tion of two distinct symbol sets. Again, there

was neither need of a positional zero, nor any

thought of a number for nothing.

According to the hypothesis, this absence

of the concept in mathematics ought to be re-

flected by a similar gap in theological reflec-

tion. The closest it comes to being addressed

is in a remarkable passage in the Second Book

of Maccabees. It recounts the story of a He-

brew mother encouraging her son to endure

martyrdom. The author, writing about 125

B.C. I-., presents her as arguing in terms taken

from Greek Philosophy.

Oi)K oi5' (DTTcoj eis" xr\v epnv
Ec^ocvrite Koi?iiav, o\j5e eyo)

TO 7rve{)|ia k(xi xriv ^conv

ij|iiv exapiooqiriv, Kai tfiv

EKOOxou OTOixeicoaiv oijk

eyd) 5i8ppu0|ioa"

I do not know how you appeared in my
womb: it was not I who endowed you
with breath and life, I had not the

proportioning ofyour elements.

(2 Mace 7:22, emphasis added)

The word aTOixeicooiv (stoicheiosin) is

one of these philosophical terms. Etymologi-

cally, it means "the action or result of operat-

ing with stoicheia." The latter are the letters

of the alphabet. From Plato onwards, they

also refer to the elements of which physical

things are made." In Greek mathematics,

stoicheia are the elements of proof. "Propor-

tioning" 5ieppi)0|iioa {diarhythmiza) is a

technical term in philosophy, mathematics,

and music. It means "putting into harmoni-

ous ratios" and was applied to the elements

of the cosmos and to the elements in individual

things, including the human body. When
Pythagoras spoke of the cosmos as "rational,"'

he meant that its elements could be propor-

tioned in numerical relationships. The

Pythagoreans applied this principle to musi-

cal harmonies with great success. One should

note that in the technical language of philoso-

phy—which is echoed here in scripture—the

elements of the universe are numbers. These

in turn are the letters of the alphabet, and do

not include zero.

In 2 Mace 7:22, the "elements" are the

constituent parts of the human body, which

God knits together in their proper proportion

within the womb. In another verse from the

chapter, the mother states as follows:
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I ask you, my child, look upon the

heaven and Ihc earth and to contcmphUe
all therein. I ask you to understand that

it was not after they existed that God
fashioned lliem, and in the same
manner the human race comes to be.

(2 Mace 7:28, empahsis added)

This verse was to be important in the even-

tual formulation of the doctrine of creatio c.\

nihilo. The mother is evidently trying to con-

vince her son of the resurrection of the body.

One philosophical objection to this religious

concept is that the elements of the body are

dispersed after death and, since they are rein-

tegrated into other organisms, are not avail-

able to be brought together again. Yet, the

mother argues that the restoring of existence

cannot be less probable than the original cre-

ation of the universe and its ongoing history

as exemplified in the reproduction of human

life. Goldstein paraphrases this passage in

these words:

Do not be afraid to cease to exist. You
will live again, lor it was not alter

existing that the world was created or

that you yourself first came to be.'

Since the creation of all things is here ex-

plicitly paralleled with human conception, it

is unlikely that the biblical author had it in

mind to suggest that creation ^,,

came from nothing. The an-

cients knew that a child in the

womb did not come from noth-

ing.**

For this reason, the latter

text from Maccabees does not

constitute an unequivocal argu-

ment on behalf of creatio e.\

nihilo. Goldstein, along with other biblical

scholars, asserts that there is no such unam-

biguous affirmation of the doctrine in the

Bible."

The century after the completion of the

Christian scriptures was to see an unrecog-

nized development in mathematics and well-

acknowledged one in theology. Astronomy

was considered as part of mathematics, and

Claudius Ptolemy (c. 85 - c. 165) was one of

the most influential of the Greek astronomers.

His Almagest shares with Euclid's Elements

the glory of being the scientific text longest

in use. The original Greek title of Ptolemy's

work translates as "The Mathematical Com-
pilation," but this was soon replaced by the

Greek for "The Greatest Compilation." Ren-

dered into Arabic as "Al-majisti," it was later

translated from Arabic into Latin and entitled

Almagest. Tliis work, published about 130c.e.,

gives a mathematical theory of the motion of

the sun, moon, and planets. Included in its thir-

teen volumes are astronomical observations

and tables of trigonometric functions. To write

these Ptolemy used the Babylonian

sexagesimal system, transposed into Greek let-

ter-numerals. The direct descendant of this

system was the degrees-minutes-seconds that

was used for angular measure up until this gen-

eration. An angle of 29" 4' 30" would have

been written by Ptolemy as K0 8 X. In the

cases where there were zero minutes, Ptolemy

used a circle symbol as a place-holder, 29" 0'

30" as k9 o a,, possibly because, having a

numeric value of 70, omicron cannot be mis-

taken for a digit in a base-60 number system.

At first glance, this would appear to be the

invention of zero, but Ptolemy employs the

symbol only as a kind of punctuation mark in

an otherwise confusing number. It is not used

by itself to express the number zero. Math-

An appreciation of the mathematics

of the cultures of the biblical authors

is an advantage in the attempt to

understand their worldview.

ematicians ignored the significance of his us-

age. Only a few astronomers used the nota-

tion, and it fell out of use several times be-

fore finally establishing itself.

Near the time that mathematicians almost

discovered zero, theologians brought the

"nothing" before creation into sharp focus.

In The Shepherd ofHermas, written about

140 C.K., is found the phrase, "God, who
dwells in the heavens, and rrjade out of noth-

ing the things that exist" ( 1 :6). Moreover the

clumsy Greek phrase odk e^ ovicav (not af-

ter they existed) of 2 Mace 7:28 became "'ex
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niliikr (from nothing) in the Old Latin trans-

lation made some time before 200 c.e. St.

Jerome would likewise translate the verse as

follows:

Peto, nate. iit aspicias ad caelum , et

teiram, et ad omnia quae in eis sunt: et

intelligas, quia ex nihilo fecit ilia Deus,

ex hominwn genus. ^"

Whatever the intention of the author, the text

was read as a clear assertion of creatio ex nihilo.

Tertullian, writing about 200 c.e., dis-

cussed the creation of good and evil, in dis-

pute with Hermogenes, and used the phrase

ex nihilo when he suggested that "if good was

formed out of nothing, why not all things?" "

The clearest witness to the Patristic un-

derstanding of creation comes from Origen

(c. 185-254). He stated the point of view he

was opposing, indicated that he expressed the

view "of believers" and gave his sources for

the teaching:

In the third place a beginning may be

that out of which a thing comes, the

underlying matter from which things

are formed. This, however, is the view

of those who hold matter itself to be

uncreated, a view which we believers

cannot share, since we believe God to

have made the things that are out of the

things which are not, as the mother of

the seven martyrs in the Maccabees
teaches, and as the angel of repentance

in the Shepherd inculcated.'^

Origen also had an extremely focussed

conception of a "complete absence" before

creation:

But that we may see the nature of things

a little more clearly, let it be granted

that for a little time matter did not exist,

and that God, when nothing formerly

existed, caused those things to come
into existence which He desired."

Thus, from at least the third century of the

Coinmon Era, the doctrine concerning creatio

ex nihilo was understood as clearly stated in

the Hebrew scriptures.

For the subsequent centuries until the

scholastic period, therefore, there was no ur-

gency that a Council explicitly define what

the Bible unequivocally asserted. Only in re-

action to Albigensian teachings did Lateran

IV address the idea in 1215 c.e. It was not

treated as a new doctrine requiring a precise

definition, but was included in a creed along

with well-established Christian tenets.

Against this background the hypothesis

that sparked this research seems unfounded.

The possibility that creatio ex nihilo emerged

in theology because of the developments in

twelfth-century mathematics cannot be sus-

tained. The roots of the dogmatic statement

of the Lateran Council go back for at least a

millennium and are thus independent of the

mathematical developments in India. How-
ever, the suggestion that "nothing" is an elu-

sive concept, seems to be borne out. The

Scriptures do not unequivocally assert

creatio ex nihilo, and do use functional cir-

cumlocutions for non-existence. Moreover

the influence of philosophical and math-

ematical thought is apparent in the very pas-

sage which has been central to the develop-

ment of the Christian teaching about cre-

ation. An appreciation of the mathematics

of the cultures of the biblical authors is an

advantage in the attempt to understand their

worldview.

The idea of "nothing" is of importance

in mathematics and theology. In mathemat-

ics it is the origin that our numbers radiate

from, the one number that is neither posi-

tive nor negative, that belongs at the inter-

section of the real and imaginary axes. In

theology the teaching that God created the

universe ex nihilo was in opposition to theo-

ries that the universe was a kind of automatic

emanation from the godhead. Focussing on

that nothing at the beginning of everything

has given theologians, like Jiirgen

Moltmann, for example, a strong apprecia-

tion of the liberty of God. Creation out of

nothing cannot be compelled by anything, it

can only be freely chosen.

The emergence into prominence of "noth-

ing" in mathematics and theology in the

twelfth century was not the result of a simple

direct influence at that point in time. How-

ever, the history of the idea suggests the pos-

sibility of more subtle interactions between
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religion and what St. Gregory of Nyssa (c.

335-394) described as

...the studies which sharpen the mind
towards moral excellence: geometry,

and astronomy, and the knowledge of

the truth that the science of numbers
gives, and every method that furnishes

a proof of the unknown and a convic-

tion of the known. '^

Figure 1. Genesis 1:1

Figure 3. Tiie Greets Number System_

In the beginning
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New World Order: Kauffman and Lonergan on the

Emergence of Order in an Evolutionary Universe

Grant Miller Francisco
Department of Theology

Boston College

Stuart Kauffman argues that Darwinian natural selection cannot account for the spontane-

ous order ofself-organized systems. This paper lo(>Ls in detail at two ofKauffman s claims: (I

)

that life is an emergent property of autocatalytic sets of chemicals; and (2) that the ontogenetic

development of living organisms is an emergent property of complex networks of genes. The

author suggests that there are parallels between Kauffman's ideas about "emergent properties"

and Bernard Lonergan 's notion of "emergent probability." He then briefly explores the different

ways in which their work on the emergence of order in the universe raises religious cpiestions.

What might a Roman Cathohc theologian

and a theoretical biologist have in common?
While at first glance there would seem to be

little of substantive interest connecting the

work of Bernard Lonergan and Stuart

Kauffman, I want to argue that there are strong

affinities between their projects. Exploring

these affinities will mean looking in some

detail at their understanding of the sources of

order in the universe. From the problem of

the origin of life to the moiphogenesis of de-

veloping organisms, Kauffman finds this or-

der emerging in ways that challenge the gradu-

alism of Darwinian natural selection.

Lonergan's work on the worldview of mod-

ern empirical science, which he terms "emer-

gent probability," converges in surprising

ways with Kauffman's work. To understand

this convergence, one must first examine these

thinkers in the context of their respective en-

terprises.

Bernard Lonergan ( 1 904- 1 984) was a Je-

suit philosopher and theologian whose pro-

fessional career was spent teaching theology

in Roman Catholic universities. Since the

Second Vatican Council, there has been a

widespread collapse of the neoscholastic

paradigm for theological studies that had

been dominant within Roman Catholic

circles. Yet Lonergan had already become

aware of the untenability of this paradigm

several decades before Vatican II. He located

the root of the difficulty in the inability of

neoscholastic theology to deal with the meth-

ods of both the natural sciences and the criti-

cal historical sciences, and he made his life's

work the search for a theological methodol-

ogy that could integrate these methods.

While Method in Theology (1972) remains

Lt)nergan's mature articulation of such a

theological methodology, it is in large mea-

sure dependent on the foundation laid in his

earlier work. Insight: A Study of Human
Understanding { 1957).

Lonergan intended Insight to be "an ex-

ploration of methods generally in preparation

for a study of the method of theology." '

Lonergan "s fundamental strategy in this ear-

lier work is to understand method—not just

theological method, but all determinate meth-

ods, whether theological, historical, or scien-

tific—as rooted in a set of invariant structures

operative within the human subject. Thus, as

part of his overall argument in Insight,
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Lonergan includes on the one hand an analy-

sis of the operations which the scientist per-

forms as a scientist—in other words, an ac-

count of scientific knowing—and on the other

hand an explicit articulation of the worldview

implied by this same account of scientific

knowing. Lonergan 's tenn for this worldview

is "emergent probability." As I hope to show,

aspects of Lonergan's notion of emergent

probability—in particular his understanding

of"schemes of recurrence," development, and

finality—provide a point of contact with the

work of Kauffman.

Stuart Kauffman is a recipient of the pres-

tigious MacArthur Fellowship ( 1987-92), and

is one of the founding members in 1984 of

the Santa Fe Institute, a scientific research

center devoted to the interdisciplinary study

of the dynamics of complex phenomena. Here

I will focus on his work as he presents it in

his book. At Home in the Universe: The

Search for Laws of Self-Organization and

Complexity (1995), a somewhat popularized

version of his earlier book. The Origins of

Order (1993).

Kauffman is a theoretical, rather than an

experimental, biologist. A tremendously cre-

ative thinker, he spends most of his time

speculating on large-scale questions about

such things as the origins of life, the structure

of living organisms, and the behavior of com-

plex systems from cells to global economies.

As with many of the scientists engaged in

study of the problems of complex dynamical

systems, he exploits the power of the com-

puter and the mathematical models and ex-

plorations that it makes possible; his "experi-

ments" tend to be "in silico'' rather than ///

vitro. He is primarily concerned, then, with

asking questions, pursuing promising lines of

inquiry, and hazarding provocative and tan-

talizing answers to the questions that he raises.

The work of experimental verification he

leaves for others. As such, he fills one im-

portant role within the ecology of scientific

research. He is engaged in what philosophers

of science would call the ailiculation of a para-

digm- or the fonnulation of a scientific re-

search programme.^

What is the new paradigm or research

progrannne that Kauffman proposes? The

leitmotif that runs through his work is the

notion of spontaneous order in nature
—

"or-

der for free" as he puts it repeatedly.^ He is

convinced that Darwinian natural selection in

and of itself cannot account for the order ob-

served in the universe. He proposes the fol-

lowing:

[M]uch of the order in organisms may
not be the result of selection at all, but

of the spontaneous order of self-

organized systems.''

He argues that much of the order within

the universe is not the accidental outcome of

chance processes, but emerges spontaneously,

naturally, in ways that are only beginning to

be understood. According to Kauffman, Dar-

winian natural selection is not wrong, but it is

insufficient for understanding these sources

of spontaneous self-organization. Yet a revi-

sion of the Darwinian worldview needs a con-

ceptual framework that can embrace both se-

lection and self-organization, in which bio-

logical evolution can be understood as both a

"deeply historical process" and yet "lawlike

at the same time."*' So Kauffman sees his

project as a search for such a conceptual

framework. He proceeds by trying to iden-

tify "generic emergent properties" in which

the whole of a complex system exhibits prop-

erties not possessed by any of its parts.^

Kauffman proposes to explore these "ge-

neric emergent properties" using three differ-

ent examples. First, he takes up "the origin

of life as a collective emergent property of

complex systems of chemicals." Secondly,

he investigates "the development of the fer-

tilized egg into the adult as an emergent prop-

erty of complex networks of genes control-

ling one another's activities." Finally, he ex-

plores the emergent properties of "the behav-

ior of coevolving species in ecosystems that

generates small and large avalanches of ex-

tinction and speciation."** The origin of life,

the ontogeny of the organism, and the coevo-

lution of linked populations: each exhibits

emergent properties that Kauffman believes
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may point us toward laws of self-organiza-

tion.

Autocatalytic sets as schemes of

recurrence
As I alluded to above, one of the key as-

pects in Lonergan's notion of emergent prob-

ability is that of a "scheme of recurrence."

What relevance this has to Kauffman's

project will perhaps become clear in turning

/ want to shift attention to the similar-

ity between Kauffman^s notion of col-

lectively autocatalytic sets and what

Lonergan calls schemes of recurrence.

to the first issue that Kauffman takes up: his

understanding of the origin of life as a collec-

tive emergent property of complex systems of

chemicals. The central idea here is what

Kauffman calls an "autocatalytic set." "^ He

introduces the idea of an autocatalytic set as a

way of answering«(he question of how it is that

life emerges from non-life. But first he pre-

sents a thumbnail sketch'" of the history of at-

tempts to explain the emergence of life:

Alexander Oparin's discovery that

coascervates could provide high concentrations

of simple organic molecules; Stanley Miller's

demonstration that many of the fundamental

building blocks of proteins could be synthe-

sized abiogenically; Crick and Watson's dis-

covery of the double-helix structure of DNA,
and the subsequent discovery of the complex

machinery of protein enzymes which mediates

the work of DNA; finally, the idea that life

could have begun in much the same way that

nude RNA functions, without DNA or its me-

diating structure of protein enzymes. The gen-

eral picture painted by these efforts is in ac-

cord with the assumptions of Darwinian gradu-

alism: a slow accumulation of chance occur-

rences that eventually results in living organ-

isms. In other words, life emerged simple and

became complex.

Kauffman has a radically different vision

from these previous attempts to explain the

origin of life. He argues that life emerged

complex and whole, and has remained so ever

since. The linchpin for his argument is the

idea that life emerges as a consequence of

the catalytic closure characteristic of auto-

catalytic sets. The basic idea of an autocata-

lytic set is fairly easy to grasp. First of all,

"autocatalytic" simply means self-catalyzing.

Molecules are created through chemical re-

actions. These chemical

reactions are capable of be-

ing catalyzed, or sped up, by

other molecules. If the set

of molecules formed

through such catalyzed

chemical reactions are

themselves capable of cata-

lyzing the very set of reac-

tions that formed them, then the collection

of such self-catalyzing molecular chemical

reactions can be temied an autocatalytic set.

Kauffman writes:

At its heart, a living organism is a

system of chemicals that has the

capacity to catalyze its own reproduc-

tion. Catalysts such as enzymes speed

up chemical reactions that might

otherwise occur, but only extremely

slowly. What I call a collectively

autocatalytic system is one in which the

molecules speed up the very reactions

by which they themselves are fomicd:

A makes B; B makes C; C makes A
again."

Cells, for instance, are autocatalytic sets, be-

cause

except for "food molecules," every

molecular species of which a cell is

constructed is created by catalysis of

reactions, and the catalysis is itself

carried out by catalysts created by the

cell.'^

The cell, however, is an enormously complex

network of chemical reactions among roughly

100,000 different kinds of molecules. It thus

seems unlikely that such a vast network of

autocatalytic chemical reactions could emerge

spontaneously. What Kauffman labors to

demonstrate is the possibility that an autocata-

lytic set could emerge spontaneously given

sufficiently high numbers of chemicals in suf-
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ficiently high concentrations. His argument

depends on precisely establishing the condi-

tions for the emergence of such autocatalytic

molecular systems, and then asking whether

such conditions can indeed be fulfilled.

Furthermore, Kauffman has to show that

such systems (which so far lack DNA) are

capable of reproduction, and that such repro-

ducing entities are capable of Darwinian evo-

lution through natural selection. These argu-

ments take up the bulk of chapters two tlirough

four. In the end, Kauffman thinks he has made

a good case for the plausibility of such a theo-

retical model of the origins of life. As I men-

tioned above, the further work of scientific

experimentation and verification remains to

be done. Autocatalytic sets may or may not

be the final solution to the mystery of the ori-

gin of living systems from nonliving collec-

tions of chemicals, but they are certainly an

intriguing possibility. The point I want to

make does not have to do with the likelihood

of whether or not Kauffman is right. Instead,

I want to shift attention to the similarity be-

tween Kauffman's notion of collectively au-

tocatalytic sets and what Lonergan calls

schemes of recurrence.

The heart of this comparison is the notion

of reflexivity. Autocatalytic sets are reflex-

ive because they are able to catalyze the very

reactions that produce the catalysts in the first

place: "A makes B; B makes C; C makes A
again." But this reflexivity underlies

Lonergan's notion of a scheme of recurrence

as well. Lonergan's notion of a scheme of

recurrence is that of a series of events which

are ( 1 ) conditioned, and for which (2) the con-

ditions link up to form a closed circuit.

Lonergan writes:

The notion of the scheme of recurrence

arose when it was noted that the

diverging series of positive conditions

for an event might coil around in a

circle. In that case, a scries of events A,

B, C,... would be so related that the

fulfillment of the conditions lor each
would be the occurrence of the others.

Schematically, then, the scheme might

be represented by the series of

conditionals: If A occurs, B will occur:

if B occurs, C will occur: if C occurs.

. . .A will recur. Such a circular

arrangement may involve any number
of temis, the possibility of alternative

routes, and in general any degree of

complexity.'^

As Kenneth Melchin suggests.

The basic insight at the center of

Lonergan's notion of the recurrence

scheme is that of retlexivity.'^

Kauffman's description of autocatalytic sets

and Lonergan's notion of schemes of recur-

rence are clearly congruent with one another.

But while this reflexivity provides a point

of comparison, there is also a point of differ-

ence. Kauffman's autocatalytic set stands as

a particular instance of Lonergan's more gen-

eral notion. Lonergan suggests several ex-

amples of schemes of recurrence:

In illustration of schemes of recurrence

the reader may think of the planetary

system, of the circulation of water over

the surface of the earth, of the nitrogen

cycle familiar to biologists, of the

routines of animal life, of the repetitive

economic rhythms of production and

exchange.'^

A scheme of recurrence is thus a highly gen-

eralized or generic notion, capable of the wid-

est application.

This difference between particular in-

stance and generalized notion is rooted in the

difference between Kauffman's and

Lonergan's respective projects. In order to

deepen my comparison of Kauffman and

Lonergan, I would like to try and sketch the

broader context for both autocatalytic sets and

schemes of recurrence. The two notions are

answers to two different kinds of questions.

Kauffman is asking the question: what is the

way in which life emerged from non-life? He
introduces autocatalytic sets as a plausible

answer to this question. In short, he is seek-

ing determinate knowledge about the world

(even if he presupposes a division of scien-

tific labor by leaving the process of verifica-

tion to others).

Lonergan, on the other hand, is asking a

different question. He wants to understand

both the scientist's knowing, as well as the

structure of the scientifically known.
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Lonergan's question thus has two sides to it:

{ 1 ) what does a scientist do when he or she

knows something scientifically? and (2) what

is the general structure of the world, not as it

is known through any detemiinate results of

scientific investigation, but as it is known heu-

ristically through the structures of scientific

knowing?

What does this mean? Lonergan's analysis

of scientific knowing focuses on the cognitional

activities of the scientific knower. What he dis-

covers is that scientific inquiry is rooted in what

he calls "the unrestricted desire to know," the

human capacity to wonder, to ask questions

about anything and everything. But questions

are one thing; answers are another. Modern

empirical science has developed powerful meth-

ods—Lonergan calls them heuristic stnictures

—

for guiding this process of asking and answer-

ing questions. Heuristic structures are ways of

moving from the unknown to the known. Just

as in algebra, one names the unknown "x" in

order to name its properties, to combine those

properties in equations, and finally to solve the

Lonergan^s analysis of scientific knowing

focuses on the cognitional activities of the

scientific knower. What he discovers is

that scientific inquiry is rooted in what he

calls ^Hhe unrestricted desire to know,*^ the

human capacity to wonder.

equations for a specific values of "x", so mod-

ern empirical science has developed heuristic

structures for naming the unknown.

Lonergan focuses on two of these struc-

tures in particular, which he terms classical

and statistical heuristic structures. Both clas-

sical and statistical investigations seek to un-

derstand the "immanent intelligibility" of the

universe, but they do so in different ways.

Classical investigations seek insight into sys-

tematic processes tlirough "the correlation of

measurements by means of mathematical

functions." "' These insights are generally

expressed as physical laws. This is the sort

of heuristic structure employed by Galileo in

his law of falling bodies (d = I/2 Gt-) or by

Maxwell in his laws of electromagnetism. The

work of statistical investigators, on the other

hand, may be understood in the following

terms:

[Sjtatisticai invesligalions provide a

scientific account of nonsystematic

processes by searching for the prob-

abilities with which events occur, while

abstracting from the random differences

from those probabilities.'^

Lonergan has in mind here 19th-century de-

velopments in thermodynamics and the ki-

netic theory of gases, and 20th-century de-

velopments in quantum theory. These two

types of investigation and their resultant in-

telligibilities are complementary:

[C]lassical laws tell what would happen
if conditions were fulfilled; statistical

laws tell how often conditions are

fulfilled.'^

Lonergan's notion of a scheme of recurrence

enters in here as a way of linking classical

y and statistical intelli-

gibility into a unified

whole. The key points

are as follows:

( 1

)

events occur;

(2) these events

have probabilities of

occurring;

(3) some events

are systematically

linked to others by

classical laws;

(4) in certain cases events with their re-

spective probabilities can be linked in cycles,

or schemes of recurrence, by virtue of their

systematic, classical connections;

(5) these schemes of recurrence them-

.selves have probabilities of occurring;

(6) both events and schemes of recurrence

have conditions; and

(7) some schemes of recurrence function

as the conditions for other schemes.

This linkage of classical and statistical intel-

ligibility through the notion of schemes of re-

currence results in the powerful explanatory
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structure which Lonergan temis "emergent

probabiUty":

h results from the combination of the

conditioned series of schemes with their

respective probabilities of emergence and

survival. While by itself it is extremely

jejune, it possesses rather remarkable

potentialities of explanation.'"

For Lonergan, the universe is fundamen-

tally characterized by emergent probability.

The universe unfolds through the myriad

interlinking of physical,

chemical, biological and

psychic schemes of re-

currence. Furthermore,

emergent probability is

no less operative in hu-

man history than it is in

the natural world, hi es-

sence, much of the lat-

ter half of Insight con-

sists of Lonergan 's at-

teinpts to explore the significance of emer-

gent probability for human history, including

the huiuan good. Emergent probability is

clearly a key idea for Lonergan. What I want

to suggest here is that just as Kauffman's no-

tion of an autocatalytic set invites compari-

son with Lonergan 's notion of a scheme of

recurrence, so Kauffman's use of emergence

invites comparison with emergent probabil-

ity. As I pointed out above, Kauffman be-

lieves that the origin of life, the ontogeny of

the organism, and the coevolution of linked

populations all exhibit einergent propeilies.

Reductionism, holism, and emer-
gent probability

A recurring theme in Kauffman's book is

the notion of emergence, a theme that refers

to the relationship between the parts and the

whole. One of his central intuitions is that

reductionism is not ultimately an adequate

strategy for understanding the biological

world:

The reductionist program has been
spectacularly successful, and will

continue to be so. But it has often left a

vacuum: How do we use the informa-

tion gleaned about the parts to build up

a theory of the whole? The deep

difficulty here lies in the fact that the

complex whole may exhibit properties

that are not readily explained by
understanding the parts. The complex
whole, in a completely nonmystical

sense, can often exhibit collective

properties, 'emergent" features that are

lawful in their own right.-"

Darwinian natural selection is a reduction-

istic attempt to account for biological order.

In Kauffman's estimation, it is, therefore, ul-

tiinately insufficient and needs to be comple-

Jiist as Kauffman*s notion ofan auto-

catalytic set invites comparison with

Lonergan^s notion ofa scheme of recur-

rence, so Kauffman^s use of emergence

invites comparison with emergent prob-

ability.

mented by an account of the whole in bio-

logical systems. For Kauffman, the order of

self-organized systems is an emergent order.

Life "emerges" as a property of catalytic clo-

sure in chemical sets. Similarly, as I shall

point out below, ontogeny—or more precisely,

cell differentiation and morphogenesis

—

emerges as a property of genomic networks.

This idea of emergent properties is at the very

heart of Kauffman's notions of "order for free"

and laws of self-organization.

Lonergan shares with Kauffman this fun-

damental intuition about the inadequacy of re-

ductionism and the importance of emergence.

In his introduction to Insight, he says that part

of the relevance of his treatment of mathemati-

cal physics in the opening chapters is to high-

light "the significance of the transition from

the old mechanism to relativity and from the

old determinism to statistical laws."-' In

Lonergan's view, scientific developments

themselves have made a strict mechanism or

determinism untenable. Still, not all branches

of .scientific investigation or all scientists have

made this realization explicit, so part of the

function of his idea of metaphysics as "the

integral heuristic structure of proportionate

being" -- is to enable a systematic exposure
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of the limitations of mechanist and determin-

ist assumptions and to effect their reversal.

Emergent probability, then, is a way of talk-

ing about the worldview presupposed by sci-

entific investigation, but a way that avoids

mechanist or determinist assumptions.

Emergent probability gives Lonergan a

way of talking about emergence that is pre-

cise yet highly generalized. As is character-

istic of Lonergan's way of proceeding, emer-

gence takes its fundamental meaning from

cognitional theory. Here Lonergan talks about

the integration of elements of an image

through an insight:

The prototype of emergence is the

insight that arises with respect to an

appropriate image: without the insight,

the image is a coincidental manifold; by
the insight the elements of the image
become intelligibly united and related;

moreover, accumulations of insights

unify and relate ever greater and more
diversified ranges of images, and what
remains merely coincidental from a

lower viewpoint becomes systematic

from the accumulation of insights in a

higher view point.-'

While Lonergan here uses the example of

an insight or set of insights that systematize the

otherwise merely coincidental image or ranges

of images, such a notion of emergence can be

generalized to include any number of succes-

sively higher integrations. An autocatalytic set

can be understood as just such a higher inte-

gration of a lower chemical manifold. While

each and every chemical reaction is related to

its predecessors by classical laws, the intelligi-

bility of the whole recurring set goes beyond

the intelligibility of each event in the set.

Such a meaning for emergence, worked

out within the context of a basic set of terms

and relations, is lacking in Kauffnian. Emer-

gence is clearly a notion that bears a heavy

philosophical burden in Kauffman's work,

but besides his frequent remark that his un-

derstanding of emergence is "nonmystical,"

he is somewhat at a loss to explain what he

means, other than by providing examples

such as his idea that life is an emergent prop-

erty of autocatalytic sets, or that ontogeny is

an emergent property of genomic networks.

Emergence is a central notion in Insight as

well; but unlike Kauffnian. Lonergan is able

to provide an explanatt)ry account of emer-

gence, by means of which it is possible to

work out its implications for understanding

the universe. One of the implications of

emergence, for both Kauffman and

Lonergan, is that the universe is a develop-

ing universe, and so it is to Kauffman's ex-

ploration of the developing organism that I

will turn next.

Ontogeny and development
The second topic Kauffman takes up in

his investigation of generic emergent proper-

ties is the issue of ontogeny, "the development

of the fertilized egg into the adult as an emer-

gent property of complex networks of genes

controlling one another's activities." Ontog-

eny, or development, has two aspects: cell

differentiation and morphogenesis. In the cell

differentiation that takes place in a human

person, for instance, the descendants of a

single zygote cell develop into 256 different

cell types, each of which is specialized for a

certain type of function within the body.

Somewhere on the order of 10''* cells are

formed through a series of 50 cell divisions.

Morphogenesis refers to the organization and

coordination of this vast number of cells into

functioning tissues and organs. The obvious

question is. how did such a magnificently

complex and ordered process emerge?

The discovery of the gene, and later, DNA,
led to what Kauffman calls the central dogma

of developmental biology:

Cells differ because different genes are

active in the different cell types of the

organism.-^

But this leads to further questions:

What is the mechanism that allows

some genes to be active while others

are suppressed? And how, as the zygote

unfolds into the body, do the various

cell types know which proteins to

express?'^

The next important step, according to

Kauffman, was the work of Jacob and Monod
in the mid-1960s, and their idea of genetic

circuits, especially the idea that "action via
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second sites meant utter freedom from the

molecular point of view to create genetic cir-

cuits of arbitrary logic and complexity." -*'

Such a view is amenable to the Darwinian

view that natural selection is the sole source

of order. In this view, the pattern of ontogeny

that leads to a human body is simply the re-

sult of the chance accumulation and selection

of arbitrary genetic circuits.

Kauffman, as might be expected, is not

satisfied with this explanation. He does not

think it is sufficient to account for the actual

order observed within the processes of on-

togeny:

Since each of our cells houses some
10(),()()() or more genes, the state space

of the human genomic regulatory

system is at least 2"'"""" or lO^*''^"". As
we have noted, this number is meaning-

lessly enormous compared with

anything we know about, hi terms of

this vast state space, what is a cell type?

The central dogma of developmental

biology merely states that different cell

types are different patterns of activity of

the same genomic system. That is not

much help when the human genome
affords at least 10^"""" combinations of

gene activity.-'

In place of this central dogma,
Kauffman proposes that cell types are ba-

Is there a way in which the organism as a

whole operates to condition which basins of

attraction a cell might be pushed toward?

Kauffman does not address this question^

but Lonergan^s understanding of develop-

ment suggests that this might be a fruitful

line of inquiry to pursue.

sins of attraction within the genomic net-

work. The vast state space of the genomic

network was not explored in a purely ran-

dom fashion; rather, it is pulled by a rela-

tively small number of attractc^rs.-** Such

basins of attraction should be able to resist

perturbations; otherwise these cell types

would lack the requisite homeostasis. On
the other hand, this homeostasis cannot be

absolute:

If the zygote differentiates through

branching pathways to intermediate

cell types that themselves branch to the

final cell types of the newborn or the

adult, then occasionally a perturbation

will have to push a cell into a new
basin of attraction (lowing to a new
attractor—that is, into a new develop-

mental pathway flowing to a new cell

type.-"

If Kauffman is right about genomic networks

functioning as basins of attraction for cell

types, then the process of ontogeny represents

another example of "order for free."

A further question arises about the source

of these perturbations in the first place. Is

there a way in which the organism as a whole

operates to condition which basins of attrac-

tion a cell might be pushed toward?^"

Kauffman does not address this question, but

Lonergan's understanding of development

suggests that this might be a fruitful line of

inquiry to pursue. As has been shown,

Lonergan introduces emergent probability as

a way of integrating classical and statistical

methods, but emergent probability also ad-

mits of further ex-

pansions to include

both genetic method

(which allows

Lonergan to deal

with development

and change) and dia-

lectical method
(which allows him

to deal with the dis-

tortions of human
history). Genetic

'^ method deals with

development, which Lonergan defines this

way:

...a flexible, linked sequence of

dynamic and increasingly ditferentiatcd

higher integrations thai meet the tension

of successively transfomied underlying
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manifolds through successive applica-

tions of the principles of correspon-

dence and emergence.^'

Development consists of a series of higher

integrations of lower, otherwise coincidental

manifolds, but if development is to be ongo-

ing, such integrations must be dynamic. A
higher integration is static when the lower

manifold is dominated with complete success,

so that the same systematic patterns keep re-

curring without modification or change."

Lonergan's example here is of the inert gases

locking manifolds of subatomic events within

permanent routines. One could also think of

it in terms of Kauffman's absolute homeosta-

sis within cell types that would preclude fur-

ther differentiation. But according to

Lonergan, when the higher integration is dy-

namic, there results an ongoing modification

of the underlying manifold until a new inte-

gration emerges. Lonergan refers to the de-

veloping organism as an operator, because it

"so integrates the underlying manifold as to

call forth... its own replacement by a more

specific and effective integrator."^' As an op-

erator, it seems likely that an organism might

play at least a limited role in determining

which developmental pathway a cell might

follow. The developing organism is thus the

ongoing linked series of increasingly differ-

entiated integrations.

I hope I have shown that Lonergan's ex-

planatory account of emergence, along with

its implications for development, meshes

nicely with Kauffman's explorations into the

ontogeny of the organism. As was the case

with the comparison between autocatalytic

sets and schemes of recurrence, there is here,

as well, an interesting convergence between

the ideas of these two seemingly disparate

thinkers. As I mentioned above, however,

Kauffman has so far left the work of experi-

mental verification to others. It is entirely

possible, perhaps even likely, that Kauffman's

theories are wrong. The point I want to em-

phasize here is that the validity of Lonergan's

understanding of emergence and emergent

probability in no way depends upon the cor-

rectness of Kauffman's ideas. Because

Lonergan's account of emergent probability

is based on the heuristic structures of empiri-

cal science (in other words, on the concrete

perfomiance of scientists), rather than on the

detemiinate contents of particular scientific

investigations, his account does not stiuid or

fall with the eventual verification or falsifi-

cation of Kauffman's theories.

Order for free and finality

In closing, I want to consider briefly the

matter of how, for both Kauffman and

Lonergan, reflection on an evolutionary

world-order characterized by emergence

opens out onto religious questions. Written

as it is as a popularization of a body of scien-

tific work, it would be easy to overlook

Kauffman's more poetic flights in At Home
in the Universe. But while such reflections

may not offer much in the way of "hard sci-

ence," still they express on the one hand a deep

dissatisfaction with what he takes to be the

implications of Darwinian natural selection,

and on the other hand a deep-seated religious

longing for meaning. Kauffman sees nihil-

ism at the heart of Darwinian evolution:

Science has left us as unaccountably

improbable accidents against the cold,

immense backdrop of space and time.^''

Not that Kauffman is about to embrace

institutionalized religion. Traditional reli-

gious belief he considers a non-option: "Para-

dise has been lost, not to sin, but to science."

^^ For Kauffman, the rise of science means

the demise of religious belief. Yet he holds

out hope that although paradise has been lost

to science, perhaps science can still wrest from

the world a sense of the sacred:

If we are, in ways we do not yet see,

natural expressions of matter and

energy coupled together in

nonequilibrium systems, if life in its

abundance were bound to arise, not as

an incalculably improbable accident,

but as an expected rulfillment of the

natural order, then we truly are at home
in the universe. ^^

The phrases "at home in the universe" and

"we the expected" rather than "we the improb-

able" echo throughout the book, and lend
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Kauffman's search for "order for free" not a

little of its urgency.

Lonergan finished writing Insight in 1953,

the same year Watson and Crick's paper on

the double helix structure of DNA was pub-

lished. In light of this, the applicability of

Lonergan 's ideas on genetic method is noth-

ing short of astonishing. Lonergan, I have

suggested, would find much in Kauffman's

work to embrace. There is one final pjirallel

that I wish to draw, namely, that for Lonergan

no less than for Kauffman, the order of the

universe opens out onto religious questions,

albeit in significantly different ways. For what

Kauffman terms "order for free" finds its

counterpart in Lonergan's notion of finality,

an "upwardly but indeterminately directed

dynamism towards ever fuller realization of

being." ^^ But while Kauffman limits his

search for the sacred to the universe acces-

sible to the empirical sciences (what Lonergan

would refer to as the universe of proportion-

ate being), Lonergan allows for the unre-

stricted desire to know to raise the question

of transcendent being: that is, is there some-

thing that explains the explainability of the

universe of our experience? And to raise that

question is already to be engaged in a search

for God.
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Stephen Hawkincj's A Brief History of Time and the

TeLEOLOGICAL and C()SMOLO(iICAL ARGUMENTS

Benjamin Milner
Princeton Theological Semiuaiy

The author argues that Stephen Hawking makes implicit reference to and attempts to

undermine two classical argumentsfor the existence ofGod: the teleological and the cosmo-

logicat arguments. Further, the author shows that, in fact. Hawking's "No Boundary Pro-

posal"—even if it were to be empirically verified—would not entirely discredit these two ar-

guments, but would, instead, transform them into epistemic icons that reveal the immanent

presence ofGod in the cosmos.

Stephen Hawking's A Brief History of

Time is "a book about God—or perhaps about

the absence of God." So says the late Carl

Sagan in his introduction to the book. Ac-

cording to Sagan, Hawking presents to his

readers ''a universe with no edge in space, no

beginning or end in time, and nothing for a

Creator to do." ' Given the fact that Hawking

repeatedly intimates that cosmology leaves

scientists with serious doubts about the exist-

ence of God, Sagan's reading of the book

seems to be a fair one.

A BriefHistory ofTime can be taken as an

extended argument for Hawking's famous "no

boundary proposal" (NBP). Common sense

dictates that the universe is either infinite in

age and without boundary, or else finite in age

with a boundary at a singularity.' In flagrant

violation of common sense, Hawking's pro-

posal states that the universe is both finite and

edgeless (without a singularity). The first

seven chapters of Hawking's book lay out the

essential evidence for the NBP. Hawking de-

scribes advances in physics during this cen-

tury, making special note of confirmations of

quantum mechanics and the general theory of

relativity. These are the two theories upon

which the NBP rests. It is in fusing these two

theories^ that Hawking hopes to make a case

for the NBP
But how does the NBP relate to Hawking's

insinuation of God's absence? The follow-

ing paper is an attempt to answer this ques-

tion. According to Hawking, "if the universe

is completely self-contained, with no

singularities or boundaries, and completely

described by a unified theory, that fact has

profound implications for the role of God the

creator." ^ The reader is to assume, I think,

that these implications are almost entirely

negative for God. Joseph Zycinski puts it this

way, "cosmological edgelessness implies

metaphysical denial of the existence of God."
^ Hawking takes the NBP to be pointing to

(hinting at) the absence ofGod in the universe.

As Darwin seemingly forced the hand of God

out of human creation, a century later Hawk-

ing seems to be forcing the hand of God out

of universal creation.

I have serious doubts about the NBP's

negative implications for God. I will argue

here that, even if the reality of the NBP be

admitted, that is a long way from removing

God from the cosmos. But, before I argue

that point I want to closely examine the con-

text in which the NBP arises in A Brief His-
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tory ofTime. I am interested in the metaphysi-

cal mileage that Hawking gets out of the NBP.

What I hope to show is that Hawking uses the

NBP to fend off both the teleological and cos-

mological arguments for God's existence

—

arguments that immediately come to mind in

light of the kind of physical evidence pre-

sented by Hawking in A BriefHistory ofTime.

It would be too much to say that Hawking,

foreseeing the theistically tinged implications

of the physical evidence, dredges up the NBP
deliberately to undercut the teleological and

cosmological arguments. However, I think it

As Hawkingjettisons the point of singu-

larity—the very theory that he was respon-

sible for legitimating—he not only ex-

plains the existence of cosmic order with-

out recourse to theism^ but also diminishes

the plausibility ofa divine creation event.

is clear that Hawking, although he doesn't ex-

plicitly mention them, is conscious of these

arguments throughout his discussion of the

NBP. One could even read his discussion of

the NBP as revolving around the teleological

and cosmological arguments for God's exist-

ence.

In brief, it is my objective in this paper to

argue the following points. Firstly, I hope to

demonstrate that the NBP arises out of an at-

tempt to circumvent the teleological and cos-

mological arguments. Secondly, I puipose to

demonstrate that Haw king's arguments for the

NBP are based on a misguided notion of the

laws of nature. I will argue that he under-

stands the laws of nature to have an

unwarrantedly high ontological status and

comprehensibility. Thirdly, I contend that

even if Hawking is granted the reality of the

NBP, the presence of God is still not excluded

from the cosmos. Finally, I will recast the

teleological and cosmological arguments for

God's existence in light of the previous dis-

cussion. Rather than proving a wholly tran-

scendent Creator God, I propose that these ar-

guments are signals of God's immanence in

the order of the universe.

In the eighth chapter of A Brief History

of Time, Hawking introduces the NBP and

uses it to explain, without recourse to theism,

two perplexing physical phenomena: the ex-

istence of cosmic order'' and the existence of

a singularity. These two phenomena give rise

to two traditional arguments for God's exist-

ence. Cosmic order gives rise to the teleo-

logical argument and a singularity gives rise

to the cosmological argument. As I shall point

out. Hawking 's attempt to explain away the

^^,
former (order) will even-

tually lead him to do

away with the latter (sin-

gularity).

Hawking begins the

eighth chapter by de-

scribing cosmic order.

The initial high tempera-

ture of the universe, the

critical rate of expansion

of the universe, the near

unifomiity of the early universe, and the lo-

cal irregularities in the early universe (which

allow for the formation of stars and galaxies)

are examples of cosmic order.'' Hawking ad-

mits that cosmic order is colored with theistic

possibility when he says, "one possible an-

swer is to say that God chose the initial con-

figuration of the universe."**

Hawking is certainly dealing with the te-

leological argument for God's existence. He

never explicitly mentions the argument by

name, but he gives wonderful expression to it

at one point in the text:

[I]t seems clear that there are relatively

few ranges of values for the numbers

thai would allow for the development of

any fomi of intelligent life. Most sets of

values would give rise lo universes that,

although they may be beautiful, would

contain no one able to wonder at that

beauty. One can take this either as

evidence of a divine purpose in Creation

and the choice of the laws of science or

as support for the strong anthropic

principle.''

Although he is aware of the theistic im-

plications of cosmic order. Hawking suggests
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that the strong anthropic principle (SAP)'"

might be adequate to exphiin the cosmic or-

der." However, Hawking rejects the SAP.'-

But having rejected it, Hawking does not stay

true to his earher either/or proposal. Instead,

he attempts to circumvent theistic fine-tun-

ing in another way. In order to minimize the

improbability of the cosmic order. Hawking

turns to the inflationary model'^ of the uni-

verse. The crucial characteristic of this model

for this discussion is that it does not require

fine-tuned initial conditions of the universe.

Quite a number of dirfcrenl initial

configurations for the universe would
have evolved to produce a universe like

the one we observe. If this is the case, a

universe thai developed from some sort

of random initial conditions should

contain a number of regions thai are

smooth and uniform and suitable for the

evolution of intelligent life.'^

This model undemiines the ideological

argument by positing an initial configuration

in just the sort of chaotic state that would be

expected from purely naturalistic assump-

tions. "This is important, because it shows

that the initial state of the part of the universe

that we inhabit did not have to be chosen with

great care."
'"^

After a thorough discussion of various

inflationary models. Hawking concedes that

none of them can completely explain the pres-

ence of cosmic order in our universe.

[I|l cannot be the case thai every initial

configuration would have led to a

universe like the one we observe. [...]

There must have been initial configura-

tions that would not have given rise to a

universe like the one we see today. So
even the inllationary model does not tell

us why the initial configuration was not

such as to produce something very

different from what we now observe."'

So, the thorn in Hawking 's flesh, the pug-

nacious fact of cosmic order, remains.

Hawking's discussion of cosmic order

now becomes enmeshed in his singularity

theorem. Cosmic order is linked to the sin-

gularity theorem in the following way. The

absence of a singularity (the NBP) can account

for the resiliently inexplicable cosmic order.

How does the NBP explain the cosmic order?

First of all, the laws of nature break down at a

singularity, leaving us completely in the dark

as to the initial conditions of the universe. But

the NBP avoids this breakdown by removing

the infinite conditions found at the point of sin-

gularity. So, given the NBP. the laws of nature

apply across the whole universe. Secondly, if

a theory of quantum gravity is the ultimate

physical theory, and if it can span the whole

universe, then it might be able to explain why

we live in a universe that happens to have cos-

mic order. After all, the quantum theory of

gravity predicts which history of the universe,

among the many, is the most probable.

Under the no boundary proposal one
learns that the chance of the universe

being found to be following most of the

possible histories is negligible, but there

is a particular family of histories that are

much more probable than the others.
'^

Thus, the quantum theory of gravity (read

in the context of the NBP) might show that a

universe with cosmic order is by far the most

probable universe.

The NBP, then, is a bold theoretical move.

As Hawking jettisons the point of singular-

ity—the very theory that he was responsible

for legitimating"*—he not only explains the

existence of cosmic order without recourse

to theism, but also diminishes the plausibility

of a divine creation event.

So long as the universe had a beginning,

one could suppose it had a creator. But

if the universe is completely self-

contained, having no boundary or edge,

it would have neither beginning nor end:

it would simply be. "What place then

for a creator?"
'*

Notice that the NPB kills two birds with

one stone. Not only does it explain the cos-

mic order, but it also rids the universe of a

theistically-pregnant singularity. Hawking is

aware of these theistic implications within the

singularity when he writes, "many people do

not like the idea that time has a beginning,

probably because it smacks of divine inter-

vention."-" With the NBP, Hawking removes

these smatterings of divine intervention. He

also accounts for the presence of cosmic or-

der in a random universe.
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As much as Hawking's NBP arises within

the context of his rejection of the teleological

and cosmoiogical arguments for God's exist-

ence, I do not suggest that Hawking is moti-

vated by these arguments to construct his NBP.

Such a statement would require analysis of

his inner thoughts. Nevertheless, a comment

from Jane Hawking, Hawking's fomier wife,

reveals something of his repugnance to the-

ism:

There doesn't seem to be room in the

minds of people who ai'e working out

these things for other sources of

inspiration. You can't actually get an

answer out of Stephen regarding

philosophy beyond the realms of

science.-'

If one really cannot get an answer out of

Hawking beyond the realm of science, then

the NBP is an ideal preservative for him. The

NBP excises all extra-scientific elements from

the discussion of the cosmos. Debate over

the order and origin of the universe is her-

metically sealed from meddling theologians.

As has already been shown, the NBP also pro-

tects the laws of nature from breakdown at

the singularity. So, protection from potential

breakdown and preservation from unintelli-

gible outside influences are significant philo-

sophical aspects of the NBP. Both functions

ensure the final intelligibility of the laws of

nature. To see how determinative this main-

tenance of intelligibility is for Hawking's NBP
requires a few quotations from his book.

• Hawking assumes that positing God is

inextricably bound to positing an "initial con-

figuration of the universe—that we cannot

hope to understand." --

• Hawking complains that "if [God] had

started it off in such an incomprehensible way,

why did he choose to let it evolve according

to laws that we could understand?" -'

• Hawking reasons that "it would be only

natural to suppose that—order should apply

not only to the laws [of nature], but also to the

conditions at the boundary of space-time that

specify the initial state of the universe."-"'

• Hawking writes, "in order to predict how
the universe should have started off, one needs

laws that hold at the beginning of time."-"*

• Hawking constantly avoids what he calls

"a counsel of despair, a negation of all our

hopes of understanding the underlying order

of the universe."'*'

• In Hawking's analogy of the universe to

the globe, he hopes that "the laws of science

will hold at the [beginning and end of the uni-

verse], just as they do at the North and South

Poles on the earth.""

• Hawking's great hope is that "if we find

an answer to [the final laws of nature], it

would be the ultimate triumph of human rea-

son—for then we would know the mind of

God."2«

• Hawking makes the following argument

for the complete comprehensibility of the laws

of nature: "God could have started the uni-

verse off any way he wanted. But in that case

he also could have made it develop in a com-

pletely arbitrary way. Yet it appears that he

chose to make it evolve according to certain

laws. It therefore seems equally reasonable

to suppose that there are also laws governing

the initial state."
-'^

• Hawking hopes that "the eventual goal

of science is to provide a single theory that

describes the whole universe." ""*

• Hawking bemoans the fact that "at the

singularity, general relativity and all other

physical laws would break down: one

couldn't predict what will come out of the sin-

gularity.""

It is clear from these quotations that

Hawking is dedicated to laws of nature that

are intelligible and unbreakable. But why is

he so loathe to entertain the possibility that

the laws of nature, fallible human construc-

tions of reality, might be interfered with or

broken? The answer is that Hawking does

nt)t think that the laws of nature are fallible

human constructions of reality. More often

than not, in his discussions of the laws of na-

ture, Hawking's view is neo-Platonic.

Zycinski labels this belief necessitarian, in that

it holds that the essence of the laws of nature

cannot be reduced to mere human observa-

tions of regularity. The necessitarian tradi-

tion "presupposes the existence of hidden

necessary links that constitute the order of
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nature."" So, instead of human best guesses,

approximate descriptions of the regularity ob-

served in nature. Hawking believes that the

laws of nature are fixed, real, independently-

existing entities that prescribe what events

must occur. From the above quotations, it ob-

vious that this neo-Plationic view is

Hawking's predominant reading of the laws

of nature. Given this understanding, it is clear

The final test of the ^^no boundary pro-

posal/' as Hawking admits, will be scien

tific—whether it can explain existing

phenomena or accurately predict new

phenomena; it will not be philosophical.

why Hawking would not want the laws to be

broken.

Hawking's determination to preserve and

protect the laws of nature is problematic for

two reasons. First, Hawking is not consistent

within his own treatment of the laws of nature.

Secondly, he naively assumes an unwarrantedly

high view of the laws of nature.

To begin. Hawking generally believes that

the laws of nature are far more than concepts

in the human mind. And yet, at the beginning

e)f A Brief History of Time, he writes the fol-

lowing:

[A] theory is just a model of the

universe, or a restricted part of it, and a

set of rules that relate quantities in the

model to observations that we make. It

exists only in our minds and docs not

have any other reality (whatever that

might mean).""^

Also, when Hawking needs to show that

imaginary time might be just as real as so-

called real time, he conveniently relativizes

the laws of nature.

So, maybe what we call imaginary time

is really more basic, and what we call

real is just an idea that we invent to help

us describe what we think that universe

is like. But according to the approach I

described in Chapter 1, a scientific

theory is just a mathematical model we
make to describe our observations: it

exists only in our minds."

Hawking seems to be playing metaphysi-

cal ping-pong with the laws of nature. Do
they exist only in our minds or are they invio-

lable, the very warp and woof of creation? If

they are only mathematical models, then are

they really worth preserving and protecting

by constructing the NBP?
Even if allowances are made for the in-

consistencies in Hawking's treatment of the

j.^, laws of nature, it is hard to
if

^

excuse his naive statements

about their high ontological

status. If Hawking is going

to treat the laws of nature as

binding realities that can

never be broken, then he

needs to make an argument

for it. This contention is es-

pecially true in light of the

multiple critiques of a neo-Platonic view of

the laws of nature in the last forty years. One

such critique comes from William Stoeger. In

a paper entitled "Quantum Cosmology and the

Laws of Nature." Stoeger lists at least five

reasons to doubt a neo-Platonic reading of the

laws of nature.'''' I simply list them here, with-

out explication:

1

.

We observe the laws of nature with lim-

ited/indirect instruments.

2. The laws of nature are always ideal-

ized from experimental data. The data never

quite fit the theory.

3. The laws of nature are always under-

determined by the data that they explain. Sev-

eral contradictory theories could often account

for the same data.

4. The history of science shows that cul-

tural presuppositions, human creativity, and

reigning paradigms play a crucial role in the

creation of theories.

5. The history of science shows that long-

established laws of nature are constantly be-

ing subsumed or replaced by new laws.

Although I will not draw out here a bal-

anced theory of the laws of nature based on

these five arguments, I think that they are suf-

ficient to undercut Hawking's assumptions.

To summarize, a critical role of Hawking's

NBP is to circumvent teleological and onto-
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logical reasoning for the existence of God; the

NBP is deeply motivated by Hawking's de-

sire to preserve and protect his high view of

the laws of nature; and finally, Hawking's high

view of the laws of nature is deeply problem-

atic. To return to my basic concern in this

The cosmological argument^ instead of

being a prooffor a cosmic jump-starter,

becomes an icon pointing the way to the

presence of the immanent God, who

constantly upholds, sustains, and makes

real a creation that would have no real-

ity apartfrom God.

essay, one way of relating the NBP to the ques-

tion of God's existence is to reject the NBP
on grounds of faulty reasoning. What I have

just summarized seems to legitimate that

claim. Argumentative theists could take what

I have just said and use it as a polemic against

the NBP
In spite of what I have just said, the final

test of the NBP, as Hawking admits, will be

scientific—whether it can explain existing

phenomena or accurately predict new phe-

nomena; it will not be philosophical. Thus,

before I conclude with a re-examination of

the teleological and cosmological arguments,

I want to assume that the NBP is true, and to

see how it relates to the question of God's ex-

istence. Unlike Hawking and Sagan, I think

that one can take the view that the NBP and

God's existence are cooperative "doctrines,"

rather than competitive ones.

One is forced to pit God and the NBP
against one another, I think, only if one as-

sumes what Zycinski calls a "Clarkean

physico-theology in which the God of scien-

tific gaps invented by Samuel Clarke is re-

placed by the God of cosmological edges."
^^

Hawking's dictum "if there is no edge,

there is no God, the Creator" expresses

the essence of the same philosophy

which we find in Clarke's gaps.^^

The essence of both philosophies is that

God operates only in realms unexplored by

science. So, the more that science explains

(say, at the edge of the cosmos), the farther

God's activity recedes (beyond the boundary

of the cosmos). If God really is only a magi-

cal explanation for all

that is mysterious, then

Hawking is right to say

that the NBP deals a

fatal blow to God as

Creator, because one of

the greatest mysteries

of all—the existence of

Creation, the cosmos

—

would be solved.

Thankfully, this

Clarkean physico-the-

ology need not be ac-

cepted. It would be more theologically ad-

equate to agree with Arthur Peacocke:

God is semper CxtMox—God is creating

now and continuously in and through the

inherent, inbuilt creativity of the natural

order, both physical and biological

—

creativity that is itself God in the

process of creating.
^'^

Paul Davies expresses the same idea whh
greater flourish.

The idea of God who is just another

force or agency at work in nature,

moving atoms here and there in

competition with physical forces is

profoundly uninspiring. To me, the true

miracles of nature are to be found in the

ingenious and unswerving lawfulness of

the cosmos, a lawfulness that permits

complex order to emerge from chaos,

life to emerge from inanimate matter,

and consciousness to emerge from life,

without the need for the occasional

supernatural prod; a lawfulness that

produces beings who not only ask great

questions of existence, but who, through

science and other metiiods of inquiry,

are even beginning to find answers.^"

So, the laws of nature, even if they turn

out to be neo-Platonic, do not have to be in

competition with God. Hawking said as much

several years after he wrote A Brief History

of Time.
""
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In Hawking 's new reading, the laws of

nature can be expressions of God's continu-

ing sustenance of creation. He might even

say that in the lawfulness of the cosmos God
is present in creation. This doctrine of divine

immanence is heuristically useful, I think,

towards integration of the NBP and the pres-

ence of God in the cosmos.

Divine immanence can also be a guiding

hermeneutic in attempts to make sense of the

teleological and cosmological arguments for

God's existence. Joseph Zycinski rightly

points out the following:

[Ojne should not expect that Hawking's
cosmology would provide a new
argument for the existence of God the

Creator and sUcngthen the standpoint of

Christian theism.^-'

And yet, Hawking's cosmology does have

interesting metaphysical implications which,

I think, are helpful in reworking the teleologi-

cal and cosmological arguments.

An icon is a useful concept for what I am
suggesting about the teleological and cosmo-

logical arguments. In the Orthodox Christian

tradition, icons are images (paintings, murals,

frescos) that induce the observer to perceive

a deeper, supernatural reality^' beyond the

image. I suggest that the teleological and cos-

mological arguments are also iconic, in that

meditation upon them reveals the hidden or-

der of God's immanent presence. I think that

this iconic reading is more useful than the tra-

ditional way^ of thinking of them as proofs

to convince unbelievers of the existence of

God.

In regard to the teleological argument, Sir

Edmund Whittaker in his 1946 Donnellan

Lectures noted that modern cosmology dis-

closes an intramundane God in the "order, sys-

tem, adjustment, fitness in the nature of things

and in their relations to other things."
^"^

The fact that the laws of mathematics

are valid over the entire cosmos,

showing that everything is interrelated

and consistent, leads to the inference

that there is only a single mind involved

in the whole creation.""'

Zycinski makes mention of this same fact,

but adds another element to his conclusion.

[P]hysics itself... never asks why the

laws of nature exist when nature itself

could have been an uncoordinated

disorder in which no regularities could

have been determined. Physics

presupposes the uniformity of nature,

and this presupposition constitutes a

conditio sine qua non for the existence

of physics in its present fonn.'*^

So, Zycinski and Whittaker see that the

essential presupposition of modern science is

that the order observed in the world extends

throughout the chaos. This assumption of

uniform order (which itself can never be ex-

plained by science) is undoubtedly a feature

built into the human mind. It is a feature that

corresponds, one hopes, to a deeper, true or-

der that actually exists in the cosmos. And
this cosmic order may itself correspond to a

deeper, divine immanence in creation. The

jumps from psychology to metaphysics, and

from metaphysics to theology in these last two

statements are not too large, and seem entirely

warranted to me. Meditation on these fea-

tures of existence—psychological order cor-

responding to cosmic order corresponding to

divine immanent order—unveils the imma-

nent God whose glory the orderly heavens

declare.

In regard to the cosmological argument,

Zycinski writes:

[l|n this approach a Clarkcan God of

edges is replaced by an immanent God
sustaining his creation in all moments
of lime. He remains also transcendent

to the created world in the sense that, as

the Creator he remains the fount of

being for all creation.^**

There is an important intellectual tradition

within Christianity that defines the status of

creation in terms of dependence of the cre-

ated object on its Creator. It was Thomas

Aquinas who wrote the following:

Creation is none other than the relation

of the creature to the creator as to the

principle of its very being."*''

This relation remains independent of time;

in the Christian intellectual tradition it is de-

scribed as either creatio confinna or creatio

passiva.
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So, in an iconic reading of the cosmologi-

cal argument, this meditation comes to rest

upon a God who is constantly upholding the

universe with the divine breath. In brief, the

teleological argument is transfonned from a

proof of a deistic watchmaker into an

epistemic pointer, a suggestive sign or sym-

bol that exposes, unveils, and reveals the or-

dering activity of an immanent God. The cos-

mological argument, instead of being a proof

for a cosmic jump-stiirter, becomes an icon

pointing the way to the presence of the im-

manent God, who constantly upholds, sus-

tains, and makes real a creation that would

have no reality apart from God.

A major theme in this paper is the thor-

ough enmeshment of Hawking's NBP with

the teleological and ontological arguments

for the existence of God. I have shown that

Hawking's presentation of the NBP is em-

bedded in evasions of the logic of those ar-

guments. I have also shown that the NBP
was motivated by dubious assumptions about

the laws of nature and their incompatibility

with the existence of God. And yet. how-

ever precarious are the philosophical foun-

dations of the NBP, and however

wrongheaded its implications for theism, the

NBP is an amazing achievement. In the fi-

nal estimate, the NBP must be praised as a

work of creative scientific genius. Also, the

NBP can be a source of creative thinking

about God's relationship to the universe and

a prod for theists to reinterpret adequately

the teleological and cosmological arguments,

with greater attention to God's immanence.

I find that the relationship between the NBP
and the existence ofGod is at least amicable,

if not entirely cordial.
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1. Hawking, p. x.

2. A singularity is the idea that at the begin-

ning of time, the universe was once a point of

infinite density and infinite space-time cur-

vature. A singularity is predicted mathemati-

cally by Einstein's theory of General Relativ-

ity. However, the idea was unacceptable to

most scientists until Hawking and Roger

Penrose showed that Black Holes (whose ex-

istence can be empirically demonstrated) con-

tain these singularities.

3. Interestingly, quantum mechanics and

general relativity have generally been tiiken
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to be contradictory (the former being indeter-

ministic, the hitter being deterministic).

Hawking predicts that they will be reconciled

(perhaps by superstring theory.

4. Ibid., p. 174.

5. Zycinski, "Metaphysics and Epistemol-

ogy."

6. I refer to the brute fact of order in the

cosmos as "cosmic order." This term does

not imply any element of theistic involvement.

A more theistically laden term for the same

phenomenon is "fine-tuning."

7. These four physical constants (and many
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physical constants) deserve the appellation,

"cosmic order." This is because, if they were

just the tiniest bit higher or lower, the uni-

verse would be either instantly annihilated or

intensely uninteresting.

8. Hawking, p. 122.

9. Ibid., p. 125.

10. Hawking takes the SAP to mean that

there are many different universes or regions

of the universe each with a different initial

configuration and set of laws.

11. The universe may be ordered, not be-

cause it is fine-tuned, but merely because we

happen to be in one of the few universes that

allowed for intelligent life. Our amazement

at fine-tuning would grow dull if we learned

that we live in one universe among many —
the one that contains intelligent-life-generat-

ing laws.

12. Hawking rejects the SAP on two

grounds: the principle of economy cuts out

the idea of multiple universes, and the whole

tide of the history of science tlies in the face

of gross anthropocentrism.

13. The intlationary model describes an ex-

tremely rapid expansion during the first mo-

ments of the universe. According to Hawk-

ing, this initial inflation inherently transfomis

the early chaos of the universe into order.

14. Hawking, p. 126.

15. Ibid., p. 132.

16. Ibid., pp. 132-33

17. Ibid., p. 137

18. Hawking describes his own contribu-

tion to the singularity theorem on p. 50:

"Penrose's theorem had shown that any col-

lapsing star must end in a singularity; the time-

reversed argument showed that any

Friedmann-like expanding universe must have

begun with a singularity."

19. Ibid., p. 141.

20. Ibid., p. 46.
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32. Zycinski, "The Laws of Nature," p. 7.

33. This assignment of a high ontological

status to the laws of nature is often known as

realism.

34. Hawking, p. 9.
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36. Stoeger.

37. Zycinski, "Metaphysics and Epistemol-

ogy," p. 270.

38. Zycinski, The Laws of Nature," p. 4.

39. Peacocke, p. 95.

40. Davies, p. 34.

41. In a BBC interview in 1992, Hawking

moderated many of his earlier philosophical

comments concerning his no-boundary model

of creation. Repudiating the naive Clarkean

theology, he admitted that the model itself

justifies no conclusion regarding the existence

or the nonexistence of God. It only illustrates

that the possible creative act of God was not

arbitrary in nature but depended on laws and

principles known to theoretical physics.

41. "In a BBC interview in 1992, Hawking

moderated many of his earlier philosophical

comments concerning his no-boundary model

The Boston Theological Institute 199



of creation. Eliminating the naive Clarkean

theology, he admitted that the model itself

justifies no conclusion regiirding the existence

or the nonexistence of God. It only illustrates

that the possible creative act of God was not

arbitrary in nature but depended on laws and

principles known to theoretical physics"

(Zycinski, "Metaphysics and Epistemology,"

p. 281).

42. "[0]ne should not expect that

Hawking's cosmology would provide a new

argument for the existence of God the Cre-

ator and strengthen the standpoint of Chris-

tian theism" (Ibid., p. 283).

43. The function (not the result!) of icons

is similar to those three-dimensional images

that were in vogue several years ago. -One

was supposed to gaze with intensity upon a

complex pattern of lines for several seconds,

and then the real image-behind-the-image was

supposed to appear.

44. 1 hesitate to use to word traditional here.

I only mean "traditional" in the sense that

contemporary philosophers and theologians

often argue that tradition has held that the cos-

mological and teleological arguments are at-

tempts to prove God's existence. I believe

that an iconic reading is more in keeping with

the historic intentions of the inventors of these

arguments.

45. Quoted in Worthing, p. 38.

46. Ibid., p. 39.

47. Zycinski, op. cit., p. 282.

48. Ibid., p. 283.

49. Aquinas, I a.q. 45. Art. 3.
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The University ofManitoba

In this essay, the author approaches the question "Does Nature Have Rights ? " from an ecofeminist

perspective, using Aeschyhts' The Eumenides as emJjlematic of reslgnifying woman/nature as non-

subject, and working primarily from Val Plumwood's Feminism and the Mastery of Nature, with ref-

erence to the work of Grosz, Irigary, Lovelock atul others. She considers ontologies of nature as

"intentional," "living" and as a "being" entitled to rights, and weighs the question of revisiting

metaphysics in developing an account of nature that would yield an ethos favorable to the health of

planet Earth. This account refers to what Irigaray has called "another pannisia of the divine."

Does a river have the right not to be pol-

luted? Does the tiger have the right not to

be made extinct? And if so (or not) are these

legal as well as ethical rights? Who decides?

What are the sine qua nons that qualify be-

ings for rights, and does Nature need or have

them? These questions must be asked be-

cause Nature is at an ecological crossroads,

and someday, someone is going to court on

behalf of a lake or a species, or the whole

planet, requiring a redescription of Nature

which could qualify it legally and ethically

to protection from irreparable harm.

I want to consider how to construct such

an ethics by reading Nature and rights through

ecofeminism. In this essay I work most in-

tensely out of Val Plumwood's book, Feministn

and the Mastery of Nature, with reference to

writings by Irigaray, Grozs, Gatens, and oth-

ers. I will also refer to the Gaia Hypothesis as

a re-imagining of Nature useful to this project.

I stipulate that ecofeminism is an ethics, and I

suggest that there is no way to give an account

of Nature or rights without metaphysics.

Descriptions of "Nature" are constructed

not only for issues of survival, but also out of

wonder; and, less laudably, in order "ethi-

cally" to facilitate human agendas of exploi-

tation. Therefore we have ontologies of Na-

ture as divine, subject, inspirited; and we have

ontologies of Nature as dead matter, mind-

less, object, mechanical; as intentional, and

as not; with and without teleology, with and

without self-detemiination. Each of these de-

scriptions serves a human purpose, each

essentializes Nature in such a way as to make

it comprehensible and/or manageable, as if

there were a "something" called Nature. I do

not forget that Nature is not just the matter of

the physical universe, but its movement also,

its "power" and its habit of continual creativ-

ity, evolution. Nature is a system of systems

not fully comprehended, neither in its behav-

iors nor in its—dare I say—nature.

This being said, here are some dictionary

definitions of (a) rights and (b) nature. The

compact edition of the Oxford English Dic-

tionary says the following:

[rights:] That which is consonant with

equity or the light of nature; that

which is morally just or due; The title

or claim to something properly

possessed by one or more persons;

That which justly accrues or falls to

anyone; what one may properly

claim; one's due. In accordance with

justice or righteousness; righteously

in harmony with the moral standard

of actions.
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[nature:] The creative and regulative

physical power which is conceived of

as operating in the material world and

as the immediate cause of all phenom-
ena; more or less definitely personified

as a female being; the or a slate of

nature - a) the moral state natural to

man, as opposed to a state of grace b)

the condition of man before the

foundation of organized society; the

essential qualities or properties of a

thing; the inherent and inseparable

combination of properties essentially

pertaining to anything and giving it its

fundamental character.

The Collins Universal Dictionary gives the

following definition of ''nature";

[nature:
I
the world, the universe, known

and unknown; the power underlying all

phenomena in the material world; the

innate or essential qualities of a thing;

the environment of man.

In instances in which Nature is personified

in contemporary usage, it is always as

female, mother. The ancient Greeks used

the same convention. So, a good place to

begin is where woman and Nature are

^^officially^^ and publicly stripped of

personhood, and rights.

With regard to rights, Nature plays an ethi-

cal role: "that which is consonant with eq-

uity or the light of nature," as though equity

exists "with... the light of nature." So, in a

sense, rights (and ethics) are inherent in Na-

ture itself. And while equity is not quite equal-

ity, or sameness, it is described as a charac-

teristic of Nature. The issue of "difference"

plays a major role in the construction of eth-

ics for ecofeminists, for example, but "differ-

ence" without hierarchy, without domination.'

Can this be called natural equity? Is Nature

the source of ethics? of justice? of rights,

including its own?

While much has been made, in criticism

on ecological issues, of the biblical account

of creation and its God/nature relationship

(and with justification), not enough has been

said of the role of Greek thought in Western

discourse about Na-

ture, and its negative

effect on the rela-

tionship between hu-

man beings and the

rest of the natural

world. Plumwood
identifies "the Greek"

as a wellspring for the

Western ecological

dilemma:

The language in these definitions presup-

poses an anthropocentric, even biblical,

worldview. Yet it presumes also an older layer

of belief in a creative, organizing power in-

herent in Nature itself, recognizing that this

power is always personified as female, and it

is to this older layer that we shall appeal for

re-imagining Nature, as well as to science.

Nature is described here as the "moral state

of man [sicy but it also draws a distinction

between "man" and nature, between the natu-

ral world and the world of God ("as opposed

to a state of grace," for instance; no reading

here of natural grace). Lastly, "the environ-

ment of man" (not other species) positions

Nature as a site of concern to humans, even

though language of ownership is used.

The society of classical Greece is often

viewed benignly, by both liberal and

environmental writers, as the cradle of

western civilization, and the philosophy

of Plato is especially revered as the

source of its proud intellectual, artistic

and civic traditions. [...| [But some
feminists] have seen in the Platonic

account of reason a masculine identity

which has profoundly influenced its

character.'

She points out that many environmental writ-

ers look to the Greeks as "respecting and cel-

ebrating the earth through the worship of

Gaia" ' (and this may have been true on a

"country" level); but as she demonstrates,

even the Gaia story in the hands of Plato is

"designed to promote. . .not environmentalism

but militarism."^ This is because for Plato,
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as for other Greek writers of the classical pe-

riod, the focus of ethics and myth is not Gaia

as Nature, but polls as Nature. So, it is per-

haps with some irony that Gaia is offered by

Lovelock and Margulis as a scientific model

for environmentalism.

I argue that, yes. Nature is a being with

rights that were systematically stripped away

by resignifying Nature, from living being, to

woman, to slave, to mechanism; as object,

non-agentive, non-living, as non-logos.^ Be-

fore the supremacy ofpolls. Nature was imag-

ined and experienced as an intelligent, cre-

ative, giving deity. According to Lovelock,

"The idea that the Earth is alive is probably

as old as humankind."'' Undoubtedly. Even

today, this belief persists, in other cultures:

not only in animist traditions, but also in Hin-

duism, Buddhism, Jainism, Taoism, some of

the "great world religions." How, then, (and

why) in the West did Nature become a slave,

an object, a non-living mechanism without

identity or rights? a "not us"?

According to the dictionary definitions,

in instances in wliich Nature is personified

in contemporary usage, it is always as fe-

male, mother. The ancient Greeks used the

same convention. So, a good place to begin

is where woman and Nature are "officially"

and publicly stripped of personhood, and

rights. I offer as signifier excerpts from the

play. The Eumenldes, by Aeschylus. The

Eumenldes (meaning, more or less, "nice old

ladies") is the third play of a trilogy on the

Trojan War. the Orestela. It marks a point

not only at which female genealogy is sup-

pressed,^ but more significantly for this study,

a point at which "mother" ceases to have

rights—and furthermore, ceases to be. •

This Greek "soap opera" tells the story of

how Orestes, son of Agamemnon, kills his

mother because she killed his father because

he sacrificed their daughter Iphegeneia for a

fair wind to Troy. The ghost of Clytemnestra,

the murdered mother, rouses the Furies, the

ancient retributive ami of the old Earth God-

dess, to bring him to justice. (Notice that jus-

tice was assumed to arise from Earth.) Apollo,

who admits to having incited Orestes to kill

his mother, argues for Orestes in court:

The mother, so-called, is not the child's

begetter, but only nurse of the new-sown
embryo; the one who mounts, the male,

engenders, whereas she, unrelated,

merely preserves the shoot

for one unrelated to her.*

The language used here clearly inscribes woman

as a passive field. Earth, and like the field as

not related to the "shoot" growing in her. As

pioof, he offers the Goddess Athena (born un-

naturally, full-grown from Zeus' forehead):

I
A) father could give birth without a

mother; near to hand

there is one who was not nurtured in a

womb of darkness

but is the kind ot" shoot that no goddess

could give birth lo.''

hi this short speech Aeschylus/Apollo re-

duces woman to body/field/nature and strips

away her rights as mother, indeed, strips away

the word and meaning "mother"—that is, the

source of life, relatedness. By disconnecting

child from mother they/lie disconnect(s) hu-

man from Nature. The Furies are argued out

of supporting mother-right by a soothing

speech from Athena, who is made by Aeschylus

to repudiate her own mother (Metis, swallowed

by Zeus, out of fear of the child she was carry-

ing), and to announce:

[TJhcre is no mother who gave birth to

nic

and I approve the male principle in all

things and with all my heart.'"

Athena casts her vote such that Orestes is

acquitted of matricide, because he had no

mother to murder in the first place. It is not

accidental that Athena is goddess of war and

is identified with polls, not wild "female"

nature. She is herself stripped of her feniale-

ness (and her older, chthonic identity, identi-

fiable by her familiars, the snake and the owl)

to act as poster girl for the glories of patriar-

chy. Polls triuinphs.

The shift in this text from mother-right to

full-blown patriarchy provides a "rational"

ethos for domination—male over female,

Greek over barbarian, master over slave, hu-
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man over Nature. It sets up dualisms that

Plumwood argues are at the heart of the "mas-

ter model," and provide ethical and legal justi-

fications for war, slavery, and cok)nialisms. It

"unpersons" woman and Nature simulta-

neously, and disempowers both, by redefining

their ontologies. It is only a short hop from

the not-us-ness of women to the not-us-ness

of other beings who may be wanted for slave

labor, including the Earth itself. "Mother" and

"Nature" can no longer

legitimately defend

themselves, even if they

still had their rights, be-

cause their retributive

arm. the Furies, has been

neutralized. It is evident

in this account that the

rape and plunder of Na-

ture is no sin, since Na-

ture has no more rights

and is no more a "person" than the human fe-

male is. Not "us." Not eligible for "rights."

(Ironically, this structure mirrors Athenian "de-

mocracy" exactly.)

These few lines by Aeschylus show the

movement from one ethos to another. The re-

jection of the "womb of darkness" is exactly a

distancing of the human from identification

with body and Nature, and from the ethos of

the natural world—^just as the Delphic Oracle's

original source of knowledge and ethics (Gaia)

is replaced by violent inhabitation by Apollo:

he literally murders the old order (Pythoness)

and rides the Oracle like a rapist." Here the

voice of Nature (Gaia) is displaced by an ethos/

deity who anoints himself with the "right" to

speak through violence. Might makes right(s).

Thus, Earth/woman, who was a speaking sub-

ject is silenced, objectified, becoming a ves-

sel through which the male voice passes (wit-

ness the bizarre speech of Athena). By male

gods' appropriating such powers over the fe-

male, "'Mother Nature' is depotentiated, and

her birthgiving powers are taken over by the

male." '-^ And depotentiating Nature rational-

izes (provides a divinely sanctioned ethos for)

the wanton destruction of Nature that many

are even now scrambling to undo. Aeschylus'

unmothering here is heard all the way down

to Freud's strange (or not) belief that the hu-

man (male) is forever trying to repudiate, dis-

tance himself from, and simultaneously appro-

priate the mother (Nature).

Aeschylus' text opens two areas for dis-

cussion: ( 1 ) the sinmltaneous description of

woman and Nature as identical (and as col-

lectively "other"), making way for the con-

struction of the patriarchal ethos as "right,"

"justified," divinely sanctioned; and (2) the

The legacy of estrangementfrom Nature

must be dealt with, a system ofdualisms

inheritedfrom the Greeks and Hebrews

by which human beings exclude each

other, different species, and the planet

itself

revelation that everything from ontologies to

ethics can be (and is) constructed, and as such

can be de- and reconstructed. Most impor-

tant here is the violent (and unnatural) con-

struction of an ethos of patriarchy on the bro-

ken backs and confiscated rights and subjec-

tivity of both women and the natural world.

While Eisler uses the term "dominator model"

to refer to the patriarchal ethos, Plumwood

prefers the term "master model." Either will

do, though Plumwood 's term, "master" is

more evocative in relational terms.

I have stipulated that I read ecofeminism

as an ethics: it argues from a positive ethical

position that gender (and every other) equal-

ity is "right" and naturally right, and that all

forms of inequality and domination are

"wrong." By this yardstick, every exercise

of power-over that disadvantages the domi-

nated is morally wrong. For the dominated

to be disadvantaged, it has to be in such a state

of being as to experience disadvantage—that

is, alive and feeling—and that in order for the

disadvantaging to be justified, the donimated

has first to be reinscribed as an object (woman,

Nature), an "other" that does not inherently

have the same "nature" nor essence of "sub-

ject" as the exerciser of power-over, the domi-

nator, the master.
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I identify planet Earth as the primary lo-

cus of this discussion of Nature, because the

iminediate ethical problem of our relationship

with Nature is with our own planet. Aeschylus

notwithstanding, Earth is indeed our mother:

it gave birth to us in whatever way a planet

gives birth to its biota. This being said, how

is it that we pay scientific lip service to this

verity yet, at the same time, imagine ourselves

ontologically as "other"? Or more properly,

how is it that we imagine the planet as "other"

(than us)? Greek and biblical accounts iden-

tify the source of human life (and that strange

factor, mind) as sky father gods who absurdly

try to give birth or create without matter/

mother being anything beyond instrumental

to the father. In the Greek account. Nature/

woman is stripped of rights. In the biblical

account. Nature has no rights to begin with.

It is the property (like a wife, perhaps) of God.

Both accounts are violent. This is the official

legacy of Western thought.

There is, of course, that unofficial legacy,

what Irigaray calls "a sedimentation laid down

in its time by earlier traditions." '^ She is re-

ferring to older beliefs of the inspiritedness

of the natural world. Irigaray goes so far as

to suggest that the death of the phallic god

heralded by Nietszche is "not about the dis-

appearance of the gods but about the approach

or the annunciation of another parousia of the

divine." '^ An optimistic thought: perhaps this

is Lovelock and Margulis' Gaia. This old

"sedimentation" is the shadow tradition of

Western thinking, appearing as Francis of

Assisi, Hildegarde, Keats, Thoreau, Spinoza,

marginalized thinkers: poets, mystics, and

heretics. Yet this "sedimentation" is a persis-

tent source for the reconstruction of the rights

of Nature.'"^

But now the legacy of estrangement from

Nature must be dealt with, a system of dual-

isms inherited from the Greeks and Hebrews

by which human beings exclude each other,

different species, and the planet itself.

Plumwood describes this system as

"hyperseparation" "'; all of these "others" have

been forcibly inscribed as discontinuous from

each other. Plumwood argues:

[Nature itself] in most of its senses and
contrasts is subject to radical exclusion

and is conceplually constituted by it. as

well as by the other features of dualism.

[...] There is a total break or disconti-

nuity between humans and nature, such

that humans arc completely different

from everything else in nature."

Different and superior, that is, masters of one

or another ontology of Nature that leaves it in

the "slave" category.

Although the relationship (between

master and slave) is usually... presented

as being in the interests of the domi-
nated as well as the dominator, it is

apparent that those on the lower side of

the dualisms are obliged to put aside

their own interests for those of the

master or centre, that they are con-

ceived of as his instruments, as a means
to his ends.'^

That Nature has been "ontologized" as a

means to human ends is not news, nor is it

news that the Western view of Nature does

indeed categorize it as slave. But it is a dis-

obedient slave, like woman; and without ben-

efit of phallic rule, it is characterized as "lack-

ing", just as the Lacanian/Freudian/Aristote-

lian woman is lacking (penis = mind/soul).

Plumwood writes:

That women's inclusion in the sphere of

nature has been a major tool in their

oppression emerges clearly from a

glance at traditional sources: "Woman
is a violent and uncontrolled animal"

(Cato); "A woman is but an animal and

an animal not of the highest order"

(Burke): "I cannot conceive of you to

be human creatures, but a sort of

species hardly a degree above a

monkey" (Swift); |...] "A necessary

object, woman, who is needed to

preserve the species or to provide food

and drink" (Aquinas).
'"*

I repeat these quotations as a reminder that

the contiguity of woman and Nature is con-

tinuous throughout patriarchal history. The

disdain for natural and, in particular, animal

life evident in these statements prevents Na-

ture, animal, woman, from entering the sphere

of "us," the ethical, those who deserve rights.

It is little wonder, then, that there is such dif-

ficulty in knowing how to address the rights

of Nature, when the rights ofwomen and other
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"others" (races, species, etc.) have only be-

gun to be addressed.

One approach some feminist writers-"

have taken is to reimagine the term "differ-

ence," (since hierarchies of oppression are

always predicated on difference in phallic

culture) and the term "other." Difference, they

argue, is not a matter of hierarchy but of "na-

ture." Plumwood suggests "a notion of oth-

erness as non-hierarchical cUff'erence. The

resulting concept of relevant otherness avoids

exclusion"-'—the kind of exclusion that

inferiorizes the "other."

[But] recognition of and respect for the

intrinsic value of the other is an

essential adjunct to an ethic of care and

respect for difference... to the extent

that respect is directed to the other for

its own sake, it will not be respect just

for those aspects of the other in which it

resembles us, and hence will entail

respect for difference.

"

She also offers a reading of "other" as inclu-

sive, or rather as "included," but this reading

does not reject difference: she identifies other

species, and individuals of other species, as

"earth others":

We can relate to earth others as

conceived in the intentional stance in

terms of mutual exchange and transfor-

mation, and "the dance of interaction."
-^

Her attempt here is to construct a relational

model which recognizes difference without

hierarchy, without speciesism. The term "in-

tentional" which she uses to refer to the "earth

other" is deliberately chosen to propose an

equahty of aliveness of other species, not only

among themselves, but in relation to the hu-

man species.

A view of self as self-in-rclationship

can not only explain how instrunienlal-

ism can be avoided but also provide an

appropriate foundation for an account

of the ecological self, the self in non-

instrumental relationship to nature

[such that the] ecological self can be

viewed as a type of relational self,

which includes the goal of the nourish-

ing of earth others and the earth

community among its own primary

ends, and hence respects or cares for

these others for their own sake.-^

A series of interrelated subjectivities emerges

as part of Pluinwood's account of the natural

world, that "dance of interaction."

Her term "non-instrumentalism" is key to

her development of ethics, and in this text she

wishes to evolve a whole ethics out of a cri-

tique of domination as it affects all designated

"others" in the patriarchal sense: gender, race,

class, species etc. Thus, the model of the

"other" as instrumental (to whoever is the

dominator) must be eliminated. She defines

instrumentalism:

. . .a mode of use which does not respect

the other's independence or fullness of

being, or acknowledge their agency. It

recognises no residue of autonomy in

the instrumenlalised other, and strives

to deny or negate that other as a limit

on the self and as a centre of resis-

tance.-^

The key words are: independence, agency,

autonomy, limit, resistance. These terms,

along with intentionality, are indicators toward

Plumwood 's restructured ontology of the

whole of the natural world, human beings in-

cluded.

[T]he ecological self recognises the

earth other as a centre of agency or

intentionality having its origin and

place like mine in the community of the

earth, but as a different centre of

agency, which limits mine.-*

So, her ethics recognizes common origins

for all, but differences in "agency," and that

"making room" for the "eiu^th other" as equal

means I must recognize and accept limits to

my own agency. This she names "mutual-

ity," which calls for the "recognition of and

respect for the intrinsic value of the

other. . . [as] essential adjunct to an ethic of care

and respect for difference."
^^

And also sameness. Plumwood rather

bravely suggests re-assigning to Nature, and

to "earth others," such "mind" qualities as in-

tentionality, emotion, agency and teleology:

The unfolding, development and

directness inherent in natural processes

also involve a kind of teleology and

intentionality....-**
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Nature as goal-oriented! This comes very

close to a construction of Nature as alive and

thinking, a "subject." For the present pur-

poses, to determine if Nature has rights,

Plumwood offers arguments that lead straight

to the point. She urges that "earth others'" be

seen as "other nations," as some Native cul-

tures do; and such an account of other beings

as "same" with some differences is close to

what Plumwood is looking for.

She builds up the bones of an ethics of

natural rights for all beings, but does not go

so far as to develop fully a "being" for Na-

ture itself; rather, she describes a web, a

relationalism among beings that constitutes

a sort of whole, which we might call Na-

ture. Its nature is collective, and I believe

that she, like many other thinkers, is still not

free of the dualism of the One and the

Many—that is. she has not recognized that

they are not mutually exclusive. For

Plumwood, Nature is as a kind of living, in-

tentional, teleological, self-detennining, and

feeling collective of related beings, having

the earth, and being a part of it. This is a

kind of "whole," though she is very careful

not to homogenize and obliterate individu-

ality and difference.

Feminist thinkers are, of course, not the

only ones to have attempted an account of

Nature that could be eligible for "rights." I

have mentioned the Gaia Hypothesis, which

comes not from philosophy, but from science.

It proposes that the Earth is a living, self-regu-

lating organism. As an originator of the con-

cept, James Lovelock writes, "The idea that

the Earth is alive is at the outer bounds of

scientific credibility."
^^

Nature as goal-oriented! This comes

very close to a construction ofNature

as alive and thinking, a '^subject/^

But this proposal is not new—which is

why it was named Gaia—and not new in sci-

ence, as Lovelock tells it. In 1785, Scottish

scientist James Hutton proposed to the Royal

Society of Edinburgh "that the Earth was a

superorganism and that its proper study should

be physiology."^" A living body, if not one

with a mind, as a superorganism it is at least

in some way organized. Lewin explains:

[A superorganism] can be thought of as

a group of individual organisms whose
collective behaviour leads to group-

level functions that resemble the

behaviour of a single organism."

This theory recognizes co-operation as

being equally important as the competitive

struggle of the individual organism for exist-

ence, and is similar to Gaia. Lovelock is clear

about the ethical implications of Gaia:

In Gaia we are just another species,

neither the owners nor the stewards of

this planet. Our future depends much
more upon a right relationship with

Gaia than with the never-ending drama
of human interest.'-

And what is a "right relationship" with

Gaia? How do one behave toward a goddess?

Eliot Deutsch argues that "natural reverence"

is essential to the development of ethical be-

havior toward the planet, toward Nature:

Without what I am calling "natural

reverence" 1 don't sec how it is possible

for us to do more than work out

temporary, makeshift adjustments in

our actual working relations with our

natural environment.'-'

He argues for a "metaphysical grounding" -^

for the development of "natural reverence," and

I am hard pressed to see how it could be done

otherwise. A shift in metaphysics seems un-

avoidable, and Deutsch suggests borrowing

from Eastern sources. I will not disagree with

this suggestion, but will also not pursue this

avenue here, in the interests of brevity. But on

the important point of meta-

physics, accounts such as

Plumwood 's already present a

nascent metaphysics of Nature

j> on which to build. Callicott

also describes a kind of "rela-

tional" self as vital to a meta-

physics of Ecology.'"^ While much postmodern

criticism wants to do away with metaphysics

(its habit of essentializing, etc.), these schol-

ars seem to assume that metaphysics is a tool,

not an end in itself, one that is mutable, and
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shifting, much hke the movement of natural

energies:

In the "organic" concept of nature

imphed by the New Ecology, as in that

iniphed by the New Physics, energy

seems to be a more fundamental and

primitive reality than material objects.

[...| An individual organism, like an

elementaiy particle is, as it were, a

momentary configuration, a local

perturbation, in an energy tlux or "field"

[so that it
I
is impossible to conceive of

organisms... apart from the field, the

matrix of which they are modes. ^''

This holistic account of nature squares

with Gaia, with superorganism, and with

Plumwood's community of interdependent

dancing "earth others."" Like Plumwood's

model, it recognizes difference and individu-

ality without privileging them. Callicott also

calls for the abolition of the human ego and

espouses a metaphysics of continuity between

human beings and the rest of the natural world,

emphasizing the interrelatedness of the en-

tirety of Nature at a pre-organic level, pre-

senting a picture of Nature as Matrix, Mother.

And at that fundamental level, questions of

essential difference are obliterated by an ac-

count of differences as "momentary con-

figuration! s]... in an energy flux or 'field.'"

That is, the shift of emphasis is away from

"solid matter" to the behavior of energy. This

model does not directly accord consciousness

to the Matrix, but certainly creativity; and

among Nature's creations are human and other

forms of consciousness, so consciousness can

be said to be a characteristic of Nature. In-

tentionality can be said to be a chiu"acteristic

of consciousness, so it follows that intention-

ality is a characteristic of Nature, as

Plumwood has suggested. By inference, then,

intentional ity can be drawn from the Matrix

model. Whether this Matrix can be said to

possess an intentionality of its own is perhaps

not possible, though Plumwood has argued

for this conclusion regarding Nature, as I have

shown. And if Nature possesses conscious-

ness, feeling, and intentionality (and by ex-

trapolation teleology) can it be called a per-

son? Does it have a subjectivity? And if it is

a subject, is it eligible for rights, and is it eli-

gible for justice if it is being harmed?

The writers cited above would clearly like

to construct a metaphysics of Nature that

would account for the rights Nature gives its

members: the right of all beings not to be

dominated by others, but to live in respectful

relation with each other. Irigmay suggests that

ethics begins in wonder.^** McCance counsels

searching among the marginalized, the ex-

cluded, for sites for the development of eth-

ics.^^ Likewise, Plumwood begins with the

excluded (women, other races, other species)

and opens her ethics to all.

So does Nature have rights? Plumwood's

account of Nature as intentional, agentive, te-

leological, and intersubjective (if not outright

subject) suggests that yes. Nature is being, if

not a being; Lovelock and Margulis argue that

Earth (if not Nature as a whole) is a living

being. Does Earth so-described have rights?

And if so, what rights could it have? What

rights does it need? Will human beings af-

ford respect only to those beings that have

been accorded rights? Historically, "rights"

have descended stepwise from self-privileg-

ing upper-class males, to males of other

classes, to females, to persons of other races,

to animals—and now, finally, to Nature itself,"*"

as each of these marginalized categories is

recategorized: so, "female" is accorded

personhood and gets to vote; "other race" is

recategorized as equally human; "animal" is

recategorized as living being with feelings,

and so on. In each case, the "nature" of the

"being" is redefined. If Nature can be de-

scribed as a being, it should be eligible for

legal rights, somewhere along the line. But if

it is a "god" (Gaia), does it need rights?

Because accounts of Nature (including sci-

entific accounts) are so diverse, and because

metaphysics is out of fashion (not to mention

a little bit dangerous), it is very difficult to

call for the rights of a Nature that is a "being-

in-itself ' that would "qualify" for rights. Yet

one wants to. One wants to apply justice to

the despoilers of the planet, to be Nature's ad-

vocate in court. Something almost instinc-

tual says that trashing Nature is unethical, as

even Aeschylus surely knew that abolishing

mother-right was wrong: it had to be done

violently, and by arguing a rationalized, false
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biology (women are not related to their chil-

dren), and a revised metaphysics of Nature

that characterized it as instrument, rather than

as agentive being.

Oppressed groups have given an account

of what it is like to be oppressed. It is these

accounts of oppression that are altering atti-

tudes and behavior toward other human beings

and toward animals. How does Nature as a

whole give an account of the effects of human

exploitation? If we understand the Earth as a

superorganism, can we deduce its suffering, as

we would deduce suffering from, say, a flat-

worm? a colony of bees? What methods can

we use to "hear" the voice of the Being, Na-

ture? The "evidence of Nature" is invariably

always already mediated by human discourses,

be they economic, scientific, or theological.

While ecological devastation is by no

means confined to the West, it has, as Deutsch

has suggested, its metaphysical and ethical

origins in the West. These origins are in-

scribed In and by the dualisms and "otherings"

of Western patriarchal myths, theologies, phi-

losophies, sciences, and agendas of greed,

conquest, and colonization. These agendas

have constructed ontologies of the natural

world that justify the instrumentalization of

Nature, along with all designated "others."

Other cultures offer models of the natural

world suitable to the development of environ-

mental ethics, but the West is distanced by

time from its own such models. However, it

does possess the discursive tools needed to

revisit and revise them in order to undo the

collective internalization of what I call faulty

values, and to prevent further export and ex-

ercise of these "values."^'
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On Sculpting Ivory; Thk Idea of Nature

IN A Theology of Culture

Forrest Clingerman
The School ofReligion

The University ofIowa

In this essay, the author seeks to understand the way in which a theology of culture can

develop an understanding ofnature. He begins by giving a definition for a theology ofculture,

using the work ofPaul Tillich. It is in defining, next, what is meant by nature that many of the

peculiarities and problems within this subject are discovered. Finally, it is only by looking at

the notion of historicality that he finds the answer to the question.

The story of Pygmalion and Galatea de-

serves close examination by theology, for it

brings to light many questions of theological

import. One quotation in Ovid's telling of

the story might pique interest:

[W|ith wondrous art he successrully

carves a figure out of snowy ivory,

giving it a beauty more perfect than that

of any woman ever born. . .. Often he

lifts his hands to the work to try

whether it be flesh or ivory; nor does he

yet confess it to be ivory.'

Pygmalion, in his sculpting, beckons us to ask

how we can understand the relation between

nature and culture, between that which is hu-

manly manufactured and that which is con-

ceived without fabrication by human hands.

And so, in light of Pygmalion and his love,

we ask: What can a theology of culture tell

us about nature?

In developing an answer, my argument

will proceed in five steps. The first step is

providing a brief definition of a theology

of culture, based on Paul Tillich "s work.

Next, a definition of nature, as it is under-

stood by theology, will be discussed. How-
ever, an unambiguous definition of nature

cannot be given; instead, I must recognize

that nature is understood through two con-

tradictory definitions. The third step of the

argument will examine part of the founda-

tion of these two definitions. Both defini-

tions of nature are structured around two

tensions found in the conception of nature.

It is only through recognizing the underly-

ing cause of these tensions that one can

understand what is meant by the ambigu-

ous concept of nature. The basis of these

tensions therefore allows the place of na-

ture in a theology of culture to be recog-

nized. The fourth step of this argument is

to explicate such a basis in the concept of

historicality, using Gordon Kaufman's un-

derstanding of biohistoricality and the de-

scription of history as both event and nar-

rative. The final step of this argument,

closely tied to the fourth, will show that

human persons are simultaneously histori-

cal and natural beings—but that nature, too,

is historical and biological. Therefore, a the-

ology of culture must negotiate an under-

standing of nature in light of two different

dimensions of history: (1) nature as non-

participatory in the transcendence of the di-

mension of narrative, and (2) nature as par-

ticipatory in the historicality of event.

Through this argument, I will show that na-
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ture and humanity share certain dimensions

of historicaHty, while other dimensions of

historicahty allow a transcendence of human-

ity over nature. Since history provides the

foundation for culture, a theology of culture

can understand nature by recognizing that

culture and nature share a common
historicaHty (as event), while humanity finds

its transcendence from nature through

historicahty (as narrative).

A theology of culture

The starting point is a brief definition of

a "theology of culture." Paul Tillich begins

his essay, "On the Idea

of a Theology of Cul-

ture," by describing the

relationships between

various disciplines in

light of cultural analysis.

With this beginning,

Tillich wishes to ac-

knowledge a possible

starting point to aid in

understanding what is

meant by a theology of

culture. Here, Tillich 's

interpretation of the difference between the

study of culture and the natural sciences is

found: contrary to the natural sciences, the

cultural sciences are based on the fact that

"the standpoint of the systematic thinker be-

longs to the heart of the matter itself."- There

are no strictly universal concepts within the

study of culture—these universals (if not

useless) are simply hidden or disguised nor-

mative concepts with some form of concrete

basis in reality.

Thus, one is directed by Tillich to a very

specific definition of a theology of culture: a

"religious interpretation of the autonomous

culture and its development" that is based on

"the presupposition... that in every cultural

creation... an ultimate concern is expressed,

and that it is possible to recognize the uncon-

scious theological character of it."'' Another

way to explain the idea of a theology of cul-

ture, in Tillich's terms at least, is to recognize

that culture must be viewed in light of reli-

gion as "ultimate concern." He writes:

Religion as ultimate concern is the

meaning-giving substance of culture,

and culture is the totality of forms in

which the basic concern of religion

expresses itself. In abbreviation:

religion is the substance of culture,

culture is the form of religion.

A theology of culture, recognizing that theol-

ogy has no domain solely for itself, is the task

of finding the "depth dimension" within the

human sphere.

From the standpoint of this definition

—

and recognizing that it holds certain limita-

tions—what is the relationship between a the-

Our experience of nature must be based

on categories and concepts that we place

upon it, such that nature becomes raw

material (or ^^standing-reserve'^ in

Heidegger's words) or a completely

mysterious, devotional Other.

ology of culture and "nature"? Tillich, in "On

the Idea of a Theology of Culture," says:

At this point now the question could be

raised why the whole of the work [of a

theology of culture] is limited to the

analysis of culture and why nature (or

technology) is excluded. The answer is

that for us nature can only become an

object through the medium of culture, if

at all.... The essence of nature is quite

out of our reach, and we cannot even

comprehend it sufficiently to be able to

speak positively of such an essence.

But as nature only becomes a reality to

us through culture, we are justified in

speaking exclusively of "cultural

theology" and in rejecting a concept

such as "natural theology." Any
religious substance or import that may
exist in nature lies in the cultural

functions insofar as these are related to

nature.^

Though it might seem from this quotation

that nature (as an object of study, at least) is

possibly beyond the reach of a theology of

culture, Langdon Gilkey's work. Nature, Re-
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ality, and the Sacred, shows that a tlieology

of culture can be utilized to look at the rela-

tionship between nature, science, and theol-

ogy. For the present purposes, it is important

to note that nature has a role in theology be-

cause, among other things, nature is piirt of

the structure of culture:

Thus all of culture—art, myth, morals,

politics, practical crafts, and even
science, all of the facets of spirit and
reason—stretches back into the dimness

and mystery of matter, of nature as our

source and ground.'^

The following discussion attempts to take se-

riously the insights of Tillich and Gilkey, by

exploring the place of nature in a theology of

culture—in other words, by exploring the re-

lations that make possible a discovery of a

sense of the divine in nature, taking religion

as Tillich saw it: "Religion is not a special

function of man's spiritual life, but it is the

dimension of depth in all of its functions.'"*^

On the very concept of nature
While defining a theology of culture might

seem relatively sti*aightforward, finding a suit-

able definition of nature is not. In fact, the

very concept of nature is embedded within a

paradox, as Ezarim Kohak points out in terms

of an understanding of the human ecological

place:

Humans cannot be both the species that

sets the rules for the world

(anthropocentrism)—and at the same
time just one species among many
within that world (ccoccntrism).'

It must be conceded that there is always an

ambiguity in a concept of nature, because in

the our relationship to nature we are unable

to ascertain the being of nature qua nature.

Our experience of nature can never be of a

soil that relates strictly to an essence of na-

ture, since we can experience nature—how-

ever we define it—only tlirough cognitive and

cultural schema. Theologically and philo-

sophically, the result of this ambiguity is that

we have not one operative definition of na-

ture, but two. These two definitions are some-

what contradictory, but both are used in our

conception of nature.

The first definition steins from what

Kohiik identifies as the anthropocentric: it is

the definition of nature as separated, indepen-

dent, and Other. It is nature as that which is

not part of the cultural and societal world of

the human person. Kohak reveals the impli-

cations of this definition when suggesting

three ways of experiencing nature in this light:

"as an awesome presence to be placated and

worshipped, as a working partner to be un-

derstood and respected, and as a raw material

to be used and exploited."* In each of these,

the human person is seen as separated from

nature, while able to manipulate or otherwise

relate to it as an object of perception. This

manipulation shows how nature as Other, as

against the human cultural sphere, must be

taken into the cultural. Ultimately, nature is

subverted into a sameness with the cultural.

This objectification of nature has scientific,

philosophical, and religious consequences.

Harold Oliver comments that, since the En-

lightenment, the concept of nature has been

under the "custody" of Newtonian science as

a mechanistic and deterministic object, "be-

reft of its vitality and value." In light of this,

Oliver continues, the view of nature by theo-

logians also hardened:

Theologians were made increasingly

aware that many religions of the world

stressed harmony with nature, but could

discount this as paganism, just as they

rejected Romanticism's tlirlation with

nature as an excrescence of paganism.'

Nature, as understood through this first

definition, contains an aspect that has no posi-

tive definition; instead, it is defined as that

which is not culture—the raw, untreated and

unmediated object, which is found prior to its

human transformation into artifact or tool.

Joyce Carol Oates expresses this definition

of nature—and the paradoxical need to ex-

plain this facet of nature as the Other through

cultural means—in the essay, "Against Na-

ture":

It has no sense of humor: in its beauty,

as in its ugliness, or its neutrality, there

is no laughter. It lacks a moral

purpose. It lacks a satiric dimension,

registers no irony. lis pleasures lack
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resonance, being accidental; its horrors,

even when premedilaied, are equally

perfunctory, "red in tooth and claw" et

cetera, h hictcs a symbolic subtext

—

excepting that provided by man. It has

no (verbal) language. It has no interest

in ours. It inspires a painfully limited

set of responses in "nature-writers"

—

REVERENCE, AWE, PIETY, MYSTI-
CAL ONENESS. It eludes us even as

it prepares to swallow us up, books and

all.'"

This side of nature, insofar as we confront

it as a radical Otherness that is apart from the

cultural framework of the human, is experi-

enced only after it is mediated tlirough a cul-

tural transformation into "our image"-—our

image as builders, producers, etc. In other

words, our inability to see this Other as itself

comes from our separateness and estrange-

ment from it; our experience of it must be

based on categories iind concepts that we place

upon it, such that nature becomes raw mate-

rial (or "standing-reserve" in Heidegger's

words) or a completely mysterious, devotional

Other. In either case, nature is to be used as

material for cultural upbuilding. At the same

time, nature as Other is not only that material

which we use for the upbuilding of culture

—

it is also what reminds us that we are alien-

ated and separated from nature by virtue of

the very same upbuilding.

But I have shown only one side of nature.

A second definition, as equally valid as the

first, assumes that nature is the totality of all

objects and processes— in other words, it is a

regulative idea similar to Kant's understand-

ing of world, as Gordon Kaufman suggests."

This second definition resonates with what

Kohak identifies as the ecocentric. Perhaps

the most important aspect of this definition is

this: because nature is a totality, there is no

differentiation between the natural and the

non-natural. According to this definition of

nature, nothing can be classified in the latter

category; nature, in this sense, is the suin to-

tal of every process and object. Nature, in

this second sense, is in many respects con-

trary to the nature portrayed by the first defi-

nition. By the second definition, nature can-

not be Other, nor can it be simply raw mate-

rial, nor is it separated from the human cul-

tural sphere. In sum, another side of nature is

present, insofiu" as we are participants in the

processes of nature, i.e., in the totality of the

world. Through being, we share a degree of

relation to all other beings; therefore, we need

not mediate our relation to other objects

through cultural manipulation and transforma-

tion of otherness, so long as we all participate

in the common structure of nature.
'-

As stated above, both definitions are used

in an overall conception of nature, though the

two are contradictory in some respects. Just

as the first definition presents the human as

separated from the world, the second defini-

tion presents the human as pait of nature, find-

ing the human world continuous with the natu-

ral. While the first definition presents the

cultural structures of humanity as using the

natural for raw material, the second defini-

tion points out that, in some sense, the very

fact that human beings participate in nature

means that human culture is a natural process.

In sum, we should value Gordon Kaufman's

treatment of the meaning of nature as, in some

sense, bifurcated. Kaufman points out that

the concept of nature has come to be portrayed

as a "double entendre," with humans at home

in nature and yet above it."

Two tensions in these definitions

of nature

Theologically speaking, both of the above

definitions are integral parts of an understand-

ing of nature. Therefore, in order to resolve

the conflicts that are present between these

two definitions of nature, some of the struc-

tural elements of this "double entendre" must

be understood. Interestingly, we perhaps al-

ready can understand how this step will lead

to the final goal of understanding the relation

between a theology of culture and nature. For

the following is not a discussion of nature in

its essence, but instead a reflection upon how

to identify and conceptualize the essence of

nature—yet conceptualization is in some ways

a cultural phenomenon. Thus, I now turn to a

delineation of two tensions that participate in

the ambiguity of the concept of nature: first,

a tension in what it means to know nature;
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and second, a tension in the understanding of

the human relationship with nature.

The first tension comes from speculation

upon how the essence or the ontological im-

port of nature can be accessed. In other

words, the question that must now be asked

is how we are able to know nature. We are

confronted with an epistemological question

regarding our intuition of nature reminiscent

of the problem Kant seeks to answer in the

Critique of Pure Reason; namely, the ques-

tion of the conditions for the possibility of

any knowledge—essential or phenomenal

—

about the world we presume to perceive

through our senses. Therefore, this first ten-

sion in the definition of nature finds concrete

manifestation in the atnbiguity of the descrip-

tion of nature as either a mechanistic and

quantifiable object, or as that which is un-

tamed by human technique—as vibrant, as

awesome.

If the first tension is in terms of how we
come to know nature both in form and con-

tent, then the second tension is centered on

how we human beings come to relate to na-

ture. This second tension is a bit more com-

plex, as might be surmised by the fact that

Alreadyy a clear break between the human
sphere and nature may be seen, based on

the presumption that nature is bereft of

teleology and a matrix of value. Teleology

and value are based in culture and are,

thus, at home only in human cultural

structure.

the definitions of nature are often reducible

to the relationship we assume humankind is

to have with nature. This tension is not epis-

temological, in that it is not based on our abil-

ity to comprehend or make conceptual de-

scriptions of nature. Instead, this second ten-

sion is anthropological, because it develops

in light of our conception of the human con-

dition. We have already encountered the con-

crete example of this tension in certain aspects

of Kaufman's "double entendre": humanity

is a part of nature, yet humanity transcends

nature. In religious and theological circles,

the question of the human relationship with

nature has been much discussed as a conse-

quence of Lynn White's lecture published in

Science, "The Historical Roots of Our Ideo-

logic Crisis."
'*

The problem that the second tension con-

fronts is this: what is primary in theological

anthropology—participation or transcen-

dence? Neither answer seems tenable on its

own, as exemplified in Alfred Crosby's book.

Ecological Imperialism. Crosby explains the

background, propagation, and ultimate domi-

nance of invasive European plant and animal

species throughout temperate zones around

the globe. While Europeans brought cultural

artifacts and institutions which supplanted

their counterparts in the native societies of

colonized lands, there was a similar conquest

occurring—in some cases by design, in oth-

ers by accident—on the natural level. The

historical importance of these "natural" trans-

plants are paramount, such that Crosby as-

sumes anyone attempting to explain the suc-

L cess of European ad-

I vance must not only

take into account the

"demoralization and

I often the annihilation

of the indigenous

populations," but also

"must explain the stun-

ning, even awesome
success of European

agriculture," including

newly introduced

^- crops, animals—and

concomitantly the weeds—that transformed

naturally occurring ecosystems in their own

image. Thus, Crosby sets foilh a dialectic

between culture and nature: culture (in the

form of European expansion) stands over and

influences the so-called natural surroundings,

even as culture (in the form of native societ-

ies) is often helplessly and inextricably present

within the overall natural sphere. In the con-
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temporary world, there are similar situations

showing the continuing ambiguity of the hu-

man relationship with nature, from the prob-

lem of introduced Zebra mussels in the Great

Lakes, to the invasion of North American

coastal salt marshes by the Eurasian invasive

plant species Phragmites austnilis, to the al-

teration of the culture of the Hill peoples of

Orissa in light of a change in their natural

world."

Of history in nature, and nature in

history

At this point, two very different tasks

have been accomplished. First of all, a

History, as an aspect of the human condi-

tion
y functions as the ground and ordering

of value, as that which mediates the expe-

rience of life—in other words, as the

ground of the cultural life within which

humanityfinds itself inextricably meshed.

Tillichian theology of culture has been de-

scribed. Secondly, the fact has been set for-

ward that we often have two definitions of

nature. Not only has the content of these defi-

nitions been summarized, but also the two

tensions structurally working behind them.

Now, I would like to move to another struc-

tural question: what stands at the crux of these

two tensions? In answer, I would like to sug-

gest that it is history that stands between the

two. Further, in order to understand nature,

the role that history plays in both nature and

humanity must be understood. In order to

accomplish this task, I would like to first look

at Gordon Kaufman's idea that humans are

'"biohistorical" beings, as defined through a

description of the "theological problem of

nature" in his influential article, "The Con-

cept of Nature: A Problem for Theology."

Next, I would like to explore briefly Jan

Patocka's concept of history, particularly in

light of his statement that history is both

event and narrative. Patocka provides a

helpful emendation for Kaufman's work. We
find through Kaufman's work that human

beings must relate to the world through the

historical. Yet nature, in its relationship with

culture, has some participation in history as

well. Also, historicality can be understood

both as event and narrative. Through this

discussion of the historical, a better under-

standing is provided of both the above-de-

scribed tensions. History, then, assists in

better defining nature and, in so doing, points

out the way that nature can be understood

by a theology of culture.

Kaufman does not

wish to construct an

ecological theology in

"The Concept of Na-

ture," but instead at-

tempts "to get clearer

the structure, connec-

tions, and implications

of the concept of nature

as these bear on its

theological employ-

M ment." "' As I have al-

9 ready said, Kaufman

points out the ambiguity of the concept of

nature. He explains that this double entendre

illustrates the following:

Nature appears to be a nonteleological,

nonaxiological order within which

emerges purposive and valuing

activity.'''

In other words, while nature can be viewed as

a complex of processes and functions, this

value-free system of nature participates in the

creation and sustenance of a teleological or-

der of value within which humanity finds it-

self. This participation by nature shows the

unique problem that nature presents for the-

ology. Nature, "which does not have built into

it the dimensions of purpose, value, and mean-

ing. .
.," is a backdrop for human life.

The notion of God, on the other hand, as

an agent characterized by freedom and

purposiveness and love, is based on the

model of human freedom and agency as

experienced within society and culture."*
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Already, a clear break between the human

sphere and nature may be seen, based on the

presumption that nature is bereft of teleology

and a matrix of value. Teleology and value

are based in culture and are, thus, at home

only in human cultural structure.

Until the modern era, God and nature could

be related to each other through the theologi-

cal concept of creation—meaning, a finite na-

ture dependent on an infinite God. However,

the Enlightenment ushered in a conception of

nature as infinite. The conception of nature as

infinite is present in the second definition of

nature, insofar as this definition sees nature as

an all-encompassing totality of past, present,

and future processes and objects. Because our

worldview cannot have two infinites, the

conceptualization of nature as infinite initiated

a struggle between the concepts of God and

nature. But in this struggle, notice that human

persons remain, in some sense, transcendent

of nature. To justify this transcendence,

Kaufman highlights the importance of human-

ity as historical—in other words, as develop-

ing out of social and cultural processes in ad-

dition to biological ones. Borrowing from

Hegel, Kaufman sees that freedom, morality,

and consciousness develop only in light of his-

tory, meaning that humans have "another, new

'historical nature.'" '"^ In sum, the importance

of history must be recognized through the de-

marcation of humankind as distinctively

"biohistorical." To be sure, human beings are

shaped through evolutionary and biological

processes. However, as Kaufman writes:

\n significant respects, thus, our

historicity... is a distinctive mark of our

hunianness: we are beings shaped
decisively by a history that has given us

power ourselves to shape future history

in significant ways.-"

The conclusion is the following: humans,

as biohistorical beings, by necessity interface

with the world through the historical. Cer-

tainly, humans have a natural aspect, but tran-

scend the natural through a dimension of his-

tory. History, as an aspect of the human con-

dition, functions as the ground and ordering

of value, as that which mediates the experi-

ence of life—in other words, as the ground of

the cultural life within which humanity finds

itself inextricably meshed. Thus, Kaufman

—

by claiming that humans are biohistorical

—

is asserting the following:

...that it is, above all, the high develop-

ment of our historicity that gives our

existence its most distinctively human
character.-'

This insight into the historical gives insight

into the problem of what was described as the

second, anthropological tension in the defini-

tion of nature, by providing an avenue to over-

come the apparent antinomy presented in that

tension. Indeed, in some respects the human

is participant in nature and continuous with

it, yet the human is able to transcend nature

in some way, by virtue of the historical.

Yet, we still have not found an understand-

ing of the first tension described above, but have

only disccwered an avenue toward comprehend-

ing the second. In other words, we use the his-

torical to show how humans can be both par-

ticipating in nature and simultaneously transcen-

dent of it. However, this difference does not

show how we can understand nature in terms

of our first tension—in part because we have

not explored the relationship between nature and

historicality. History acts as ground of cultural

structures and forms—but is history itself me-

diated through culture, and is there a sense in

which nature also is mediated by historicality?

With this question, we are left with a question

concerning Kaufman's conception: could value

or freedom—regarded as manifested through

culture—be found within nature qua nature?

Could history not in some way ground value

and freedom within nature, just as it has done

within the human cultural sphere?

Jan Patocka's Heretical Essays in the Phi-

losophy of History might be able to assist us

at this point. Patocka, in a work heavily influ-

enced by Husserl and Heidegger, seeks to de-

scribe the transition from what he terms as

the prehistorical to the historical. Within this

movement from one to the other, we go from

a naive acceptance of nature in the

prehistorical to a "problem of the natural

world" present in the historical." Writing in

a Heideggerian vein, Patocka states the fol-

lowing:
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The things we encounter are grasped as

themselves, though not independently of

the emergence of essentia! concealment

into openness, hi the play of manifesta-

tion/unconcealment. they show them-

selves as what they are, thus demonstrat-

ing their seriousness. Their manifesta-

tion, however, is itself historical, in two

ways: as the uncovering of what is and as

the emergence of the structures of being

which thus cannot stand out into

openness other than historically.-^

The natural world, by participating in

unconcealment (a concept illuminated by

Heidegger in such works as "The Question

Concerning Technology" '"'), must be contex-

tualized within history. The natural world is, in

some sense, also biohistorical—at least after the

human has gone through the passage from the

naive prehistorical to the historical.

However, this recognition of the

historicality of nature does not negate

Kaufman's hypothesis that the human person

holds a unique, transcendent place in the

world. Rather, through Patocka's differen-

tiation between the meaning of events and the

meaning of narratives we find how humans

transcend nature.

However, the meaning of a narrative

about events is different from the

meaning of what is narrated. The
meaning of events is an achievement of

those who act and suffer, while the

meaning of a narrative lies in under-

standing the logical formations pointing

to those events.''

The historical human comes out of a devel-

opment of a narrative that mediates the his-

torical event; for Patocka , the polis, the con-

cept of polemos, the development of Chris-

tianity, and finally the modem scientific/math-

ematical outlook all have decisively influ-

enced the narratives that are overlaid on na-

ture and the events of history. Meanwhile,

nature still participates in history as event,

thereby allowing the human relationship to

nature to be conducted within the events of

the world, while we are able to transcend the

historicality of event through the human or-

dering of the historicality of narrative.

A better understanding of nature can per-

haps be developed if no attempt is made to col-

lapse the meaning of history as event into that

of history as narrative, hideed, by assuming

that history as event can be present in nature

qua nature, then nature is seen to participate at

least indirectly in the structuring of culture,

because culture is developed on the basis of

history. At the same time, human persons are

are seen to be distinct from nature in their

historicality. This relationship between human-

ity, nature, and history has ramifications regard-

ing the two tensions mentioned above, for im-

plicit in those two tensions is the fact that na-

ture is conceptualized both as necessarily me-

diated through culture and yet as independent

of culture. In order for an understanding of the

second tension to be comprehended in light of

the concept of biohistoricality, then, we can be

seen to relate to nature through history. At the

same time, it must be accepted that there is a

bifurcation within the concept of history be-

tween the event and nanative, with nature par-

ticipating in the event of history but not in the

narrativity of history. Therefore, neither par-

ticipation nor transcendence can have the final

word in our relation to nature; instead, both are

participants in a dialectic of history. As a re-

sult of this dialectic, the first tension finds new

significance. I would like to suggest that a his-

torical understanding of freedom and teleology

are aligned with the narrative, while value and

meaning are embedded in the events of history

themselves (unfortunately, due to space, we

cannot explore this alignment further). By vir-

tue of these alignments, we can understand

nature mediated in temis of human freedom and

teleological development as found in the

enculturedness of history as narrative. We are

also able to experience (within this cultural

embeddedness of history) nature directly in

terms of value and meaning as found in history

as event. In other words, to say that we are

simultaneously historical and natural beings can

make sense only insofar as the historical can

attempt to ascertain the natural through both

dimensions of history: through the separate-

ness of culture in temis of the transcendence

found in the historicality of narrativity and

through the participation and presence of both

nature and culture in the historicality of event.
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Just as new meaning is found within the

structural features (as seen in light of two ten-

sions) of the conception of nature, renewed

meaning and complementaiity are also found

in the two definitions of nature. By virtue of

this grounding of culture in history, a theo-

logical understanding of nature can be utilized

that conies from both definitions given above:

( 1 ) nature in its function as raw material and

Other, and (2) nature as totality and continu-

ous with the human cultural sphere. It is here

that the potential religious dimension present

within nature begins to be appreciated, as seen

in an insight from Ezarim Kohak's important

work, The Embers and the Stars. Kohak sees

that value and meaning enter into the world

through an inbreaking of eternity into time.

This vertical dimension appears in the natu-

ral world, insofar as the natural world is a

world bounded in time and history as event.

Therefore, the divine is found in the

inbreaking of eternity into the events of his-

tory, into a dimension of history in which na-

ture and humanity are conjoined.

Further, the historicality of nature is found

to allow nature to be the bearer of value, in-

sofar as nature participates in the inbreaking

of eternity. Nature acts as an avenue for a

recovery of value, since, as Kohak writes:

To recover the truth of value it is crucial

to bracket the reductive framework of

temporal sequence and to see being in

its reference to the eternity which ever

intersects with time, defining the now
within it. Within time, that now would
be indistinguishable from the endless

series of such nows. It stands out as the

moment in which eternity intersects

time.-^

Thus, nature has what Kohak calls a moral

sense—something to which we can enter into

relation in time:

The moral sense of nature, and not that

alone, but all whereof we have spoken,

is not its own, generated by its

processes. It is the presence of God

—

the Christians would speak of the Holy
Spirit—and a gift of Nature's Creator.

Nature's gift to humans, in turn, is not

its own but God's gift which nature

mediates."
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Interpreting the Book of Nature in the Protestant Tradition
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The doctrine of creation has been underdeveU^ped in the Protestant dogmatic tradition,

often preventing substantive dialogue between theology and science. In this essay, the author

argues that the "Two Books" theory of revelation should be employed to reconceive creation

in contemporary Protestant thought. After a briefhistorical survey ofthe "Two Books" theory,

Thomas Torrance's theology of nature is presented as a paradigm for developing a scientifi-

cally astute doctrine ofcreation. The article concludes with a constructive proposal for a new

Protestant "hermeneutics of nature."

In this essay, I offer a brief overview of

the "Two Books'" theory in the Protestant tra-

dition with programmatic retlections for a

contemporary ret^)rmulation of the theory in

conversation with Thomas Torrance's theol-

ogy of nature. While leading contemporary

Roman Catholic (e.g., von Balthasar 1982)

and Eastern Orthodox theologians (e.g.,

Schmemann 1998) maintain a cohesive sac-

ramental variation of the "Two Bi)oks" theory,

Protestant theology lacks this coherence be-

cause of the rupture between natural and re-

vealed knowledge of God that was internal-

ized in post-Enlightenment theology. An ar-

gument is made that the "Two Book" theory

should be reformulated as a mode of Protes-

tant systematic theology that expands tradi-

tionally text-based hemieneutics to include the

"text of nature," taking scientific research and

the interdisciplinary status of theology with

the utmost seriousness.

The first three sections of this article are a

historical narration of the "Two Books" theory

from the Cappadocians to John Calvin and

Karl Barth, paying close attention to the way
the theory has evolved over time and in rela-

tion to changing scientific perspectives. Af-

ter Calvin, a late medieval theologian in many

respects, the theory was reformulated in re-

sponse to the discoveries of science, the cri-

tiques of traditional religion and the chal-

lenges of evolving cultural contexts during the

rise of modernity in Europe. There are sev-

eral important "turning points" in the evolu-

tion of Protestant thought tlirough its engage-

ment with the Enlightenment including

Francis Bacon's subtle inversion of the two

"books" and the radically subjective ground-

ing of Schleiermacher's onto-theology. The

internalization of these critical developments

within Protestant theological method drove

Karl Biulh fully to reject natural theology as

a valid method for acquiring true, revelatory

knowledge of God.

Karl Barth 's student, Thomas Torrance,

sought to restore the rigorous interpretation

of the Book of Nature into Protestant system-

atic theology. Torrance's interactionist model

of relating theology and science is explained

in Section Four, providing a paradigm for a

contemporary reformulation of the "Two

Books" theory. The Fifth Section contains my
own constructive reflections on the necessity

of developing a "hermeneutics of nature" as

being integral to the task of constructing a

contemporary systematic theology in the Prot-
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estant tradition, one that is in constant critical

and dialectical dialogue with scholarship in

the natural and social sciences.

The extended argument for the authorita-

tive normativity of the Book of Scripture in

the Christian tradition throughout this article

may seem unusual to many participants in the

science and religion dialogue, who are used

to an "ecumenical" engagement with a plu-

rality of religious and humanist traditions.

The particular theologi-

cal claim that is argued

here is that the Book of

Nature must be inter-

preted through the special

disclosure of God in

Christ as revealed in

Scripture, thus giving

special revelation pri-

miu"y normative authority

over the natural revela-

tion ot creation. Part ot ^

the brilliance of Torrance's theology of na-

ture (described here in Section IV) is that these

two sources of revelation join together har-

moniously when viewed through a unitary

epistemological perspective.

A justification for the religion-and-science

discourse to engage the particularist revela-

tory claim of the Protestant tradition is made

for three reasons: (a) the authoritative power

of sacred Scripture in the Western monothe-

istic traditions, (b) the Bible's classic status

in framing the early modern worldview in

Western Europe (see section III), and (c) the

theory-laden nature of all theological and sci-

entific scholarship. With respect to scriptural

authority, conservative confessional theolo-

gians within the Judeo-Christian-Muslim re-

ligious matrix all grant authority to their re-

spective sacred texts (all of which themati-

cally overlap in many respects). Although

claiming these sacred texts as authoritative in

a given religious tradition is a circular argu-

ment, recognizing this formal similarity

among the different Western monotheisms

opens the possibility for inter-religious dia-

logue about the function of scripture in theol-

ogy and public discourse.

Jewish, Christian, and Muslim religious

thinkers need to stay in conversation about

how they relate the Two Books of Scripture

and Nature within their religious traditions.

Western culture and modern science has been

shaped in no small way by the metaphysical

narratives of the Bible, providing a second

justification for the particuhirist approach to-

ward revelation within one religious tradition;

this is why David Tracy considers the Bible a

Barth^s repudiation of natural theology

was in large part a repudiation of the

neo-Protestant reductionism of all theol-

ogy to anthropology^ which was being

employed as a theologicaljustification for

the oppressive Nazi regime.

"religious classic." The theory-laden nature

of theological and scientific writing is the third

justification for an inclusion of a sacred text

as a nomiative measure of truth in systematic

theology.' Contemporary thought in science,

philosophy and religion suggests that there is

no neutral, de-contextualized mode of theo-

retical discourse since all humans are bound

by interpretive traditions, prejudices and so-

cial institutions.^ Therefore, as a Protestant

theologian I am trying to explore the resources

within my own tradition for a constructive

theology of nature that I call a "hermeneutics

of nature," while making my arguments vul-

nerable to a broader scientific and inter-reli-

gious public. A sweeping historical narrative

(Sections I-III) is essential to contextualizing

Torrance's own theology of nature (Section

IV) and my own programmatic suggestions

toward a Protestant "hemieneutics of nature"

(Section V).

I. Contemplating the "Book of

Nature" in Greek patrology: St.

Basil's Hexaemeron
Implied in the literature of the New Tes-

tament (e.g.. Acts 17:24; Romans 1:19,20;

Hebrews 1 1 :3), the "Two Books" theory finds
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early expression in the patristic period, espe-

cially in the East. From the earliest writings,

liturgies, and practices of the Eastern Chris-

tian Churches, it was believed that God could

be known from two principle sources: the

Book of Scripture and the Book of Nature.

This "Two Books" theory claims that the natu-

ral world that was created by God can be con-

sidered in a certain sense a "Book" that re-

veals a natural knowledge of its very Creator,

complementing the redemptive revelation of

the Book of Holy Scripture.^ Both the Book

of Scripture and the Book of Nature were au-

thored by the Divine breath, according to the

biblical literature (e.g.. Gen. 1, 2; Psalm

104:29,30; 1 Tim. 3:16). Since God created

the whole world and called it good, even af-

ter the fall, all dimensions of physical reality

bear the mark of the Creator, even after the

Fall..

There is a long theological lineage of the

"Two Books" theory during the patristic and

medieval period in both the East and the West.

For example. Western theology has a sus-

tained line of theological reflection on the

"Two Books" theory from Tertullian to Au-

gustine and Hilary, all the way to the preemi-

nent thirteenth-century Scholastic theolo-

gians, Thomas Aquinas and Bonaventure.^ An
academic monograph on the "Two Books"

theory in Western and Eastern Christian his-

torical theology is long overdue. Because of

the limitations of space and the Protestant and

modern orientation of this article, only one

figure will be briefly treated from the patristic

and medieval period—St. Basil, the great

fourth-century Cappadocian theologian who,

together with Gregory of Nyssa and Gregory

Nazianzen, had a tremendous impact on the

theology of John Calvin.

The visible features of nature were thought

to be an adumbration of the invisible God in

the Greek patristic writers who thought it pos-

sible "to discern, in and thiough each created

reality, the divine presence that is within and

at the same time beyond it. It is to treat each

thing as a sacrament, to view the whole of

nature as God's book.""^ Using the trope of a

revelatory literary text when discussing the

natural world was common in Plato's

Tiniacus, and expanded in the writings of

many of the early Christian writers including

Origen and Basil in their On First Principles

and He.xaemeron, respectively.

From "a work of art" ^ to the text of "a

harmonious symphony,"^ Basil describes na-

ture as an art object in his commentary on the

first few chapters of Genesis which is entitled

the Hexaemeron, a work that became nomia-

tive for nearly all subsequent Christian

hexaemeral literature. One of the most memo-
rable analogies he employs is comparing na-

ture to a school:

...where reasonable souls exercise

themselves, the training ground where
they learn to know God; since by the

sight of visible and sensible things the

mind is led, as by a hand, to the

contemplation of invisible things.'*

Whether Basil talks about nature as a book, a

painting or a school, he sees it as a species of

language. Thus, all of creation is itself a kind

of code or language that may be deciphered.

The Book of Nature, in Basil's writings, can

be best illustrated in the eucharistic liturgy.

Creation itself becomes a text that unfolds

before the exegete who expounds its inner

meaning in the context of liturgy, when the

elements of creation are offered back to God
and identified with the body of Christ.

II. The "Book of Nature" in the

Magisterial Reformation: the

"theatre of God's glory" in Calvin

John Calvin continues in the spirit of

Basil's hexaeiiieral tradition in his Institutes

on Christian Religion (1559), by discussing

the natural world as a "theatre of God's glory."

Calvin makes a distinction, drawn earlier by

Thomas Aquinas, between a valid yet pmtial

knowledge of God available through obser-

vation of the world and a fuller knowledge of

God resulting from God's decision to reveal

himself in the person and work of Jesus Clirist.

In the Institutes Calvin writes:

First, as much in fashioning the

universe as in the general teaching of

Scripture the Lord shows himself to be
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simply the Creator. Then in the face of

Christ [cf. 2 Cor. 4:6] he shows himself

the Redeemer.^

God's revelation as Creator is consistent with

the divine disclosure as Redeemer. Calvin's

distinction between God as Creator (general

revelation) and God as Redeemer (special rev-

elation) is predicated on an acknowledgement

of the integral interface between the Book of

Nature and the Book of Scripture. Together

the two books reveal this dual aspect of God

in Christian theology—Creator and Re-

deemer.

Calvin's understanding of general knowl-

edge of God posits a universal framework

from which all people may discern glimpses

of divinity through scientific investigation,

whether they are within or without the Chris-

tian community. According to Calvin, all

humans are endowed with a native "sense of

divinity" (sensus divinitatis). Often this di-

vine sense is activated by nature. Historian

Susan Schieiner's masterful study on Calvin's

doctrine of creation demonstrates his empha-

sis on the natural world as a "theatre" display-

ing the divine presence, nature and attributes.

Calvin writes, "Men cannot open their eyes

without being compelled to see him," '" deni-

Barth^s great students realize the inadequacy

of his doctrine of creation and are in the

process of reforming the Barthian heritage in

Protestant theology— be it Moltmann with

his Messianic eco-theologyy Pannenberg with

his philosophical theology of scienceyOr

Torrance with his theology of nature.

onstrating the plenitude of external witnesses

to God. Through rational reflection on the

majestic and mysterious structure of the natu-

ral world, scientists often experience a sense

of awe "in the face of aesthetic powers, cos-

mic laws, and social orders." " Since Calvin

thinks that the study of nature could reveal a

natural knowledge of God, he encourages cre-

ativity in the aits and scientific investigation

in a wide variety of fields including biology

and astronomy. '-

Once Calvin establishes a general knowl-

edge of God, he immediately problematizes

universal knowledge of God.'' Although it is

a natural knowledge of God that serves to de-

prive humanity of any excuse for ignoring the

divine will (Romans 1:19), it does not reveal

a saving knowledge of God. '^ Human think-

ing has been marred as a result of the fall,

which according to Calvin applies to all di-

mensions of our humanity including our cog-

nitive capacities (i.e., the noetic effects of the

fall). Commenting on the Institutes, theolo-

gian Michael Welker claims natural knowl-

edge ofGod is "a vague knowledge of a vague

power that surrounds us in such a way that

we can neither get a firm handle on it nor avoid

it."
'^

It is only tlirough faith in Jesus Christ,

according to Calvin, that this vague knowl-

edge is shaped into concrete form. Thus,

through special revelation, creation can be

viewed as a reflection of God, providing par-

tial resonances of this more exhaustive

soteriological revelation. The Book of Na-

ture confimis and extends our knowledge of

God as our Father in the creation and gover-

^ nance of the world,

complementing our

knowledge of Jesus

Christ our Mediator."^

Thus, for Calvin the

Book of Nature must

always be interpreted

through the lens of the

Book of Scripture.

Throughout the

Institutes Calvin

works with a double

paradigm of knowl-

edge of self and knowledge of God. In the

second edition of the Institutes (1539) Calvin

states the order from knowledge of God to

knowledge of ourselves is preferred.'^ This

order of teaching, from knowledge of God to

knowledge of self, is soon inverted tlirough

modern theology's attempt to begin with in-

dividual human subjectivity as the ground for
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justifying and interpreting divinity. By reject-

ing the Catholic tradition, Calvin and Luther's

theological visions were already beginning a

subtle shift towards a subjective orientation

in theological method.

III. The Protestant encounter with

modernity: from Bacon to Barth

The Protestant Reformation, along with

nominalism and the new science, had a great

impact on the intellectual climate of the sev-

enteenth century. Debates about religious

authority— essentially hermeneutical de-

bates—were alive with great drama during

these foundational decades of the modem sci-

entific revolution. Intellectual historian R. H.

Popkin argues persuasively that the seeds of

modern skepticism are present in Martin

Luther's rejection of the Catholic tradition

because of his subjective certainty in a faith

grounded solely in Scripture.'^ With the post-

Reformation breakdown of church authority,

a quest for certainty became the dominant

epistemological issue in both theology and

philosophy.''' Modernity's quest for certainty,

initiated in no small part by Martin Luther's

radical rejection of traditional religious au-

thority,^" as well as the broadly Christian un-

derpinnings of the scientific revolution illus-

trated in the pious motivations and writings

of scientists like Robert Boyle and Isaac New-

ton,^' clearly demonstrate an "unprecedented

fusion" between Christian theology and early

modern scientific Ihought."

For example, Francis Bacon, son of a Cal-

vinist mother and one of the founders of the

new scientific approach of the seventeenth

century, adopted and reformulated the "Two

Books" theory. In The Adxaucemcnt ofLearn-

ing, he writes:

God's two books are... first the

Scripture, revealing the will of God,
and then the creatures expressing his

power; whereof the latter is a key unto

the former.
-'

There is a subtle shift in language here, where

the Book of Nature is seen as a hermeneuti-

cal key for the interpretation of the Scripture.

Moreover, in Bacon's broader thought a pat-

tern of differentiation may be observed, with

scientific and religious knowledge tending

toward a duality. The emphasis on "creatures

expressing [God's] power" also anticipates the

anthropocentric character of most modern

thought. This movement continues in the in-

ward turn to the depths of the self in Descartes'

and Schleiemiacher's onto-theologies, be they

rational or romantic.

When Christian theology is confronted

with early modern thought, it experiences a

shift towards a radically subjective orienta-

tion for theology. This shift is most clearly

illustrated in French Catholic philosopher

Rene Descartes' method of radical doubt in

his Meditation on First Philosophy.

Descartes' symbolic "turn to the subject" with

faith in unaided reason alone to understand

God transformed the way the Book of Nature

was interpreted.-^ In these six meditations

Descartes seeks to give epistemic justifica-

tion for the existence of self, God and the ex-

ternal world tlirough individual ratiocination

alone in order to find a "certain and unshaken"

foundation for all knowledge.-"^ Thus, as a

foundationalist, Descartes was in search of a

universally shared foundation of faith pro-

vided by human reason and the canons of sci-

ence. In his third meditation, he develops an

ontological proof for the existence of God
based on a causal deductive analysis of the

idea of infinite perfection within his own sub-

jective reflection.-'' Anchored in his own sub-

jectivity, Descartes' deductive argument es-

tablishes knowledge of God that is clear to

his own individual intellect, without connect-

ing this knowledge to the natural non-human

world.

This decisive shift toward a subjective

mode of theological argument, combined with

the disenchantment of the natural world is

connected with other cultural developments.

A move from theism to deism (which denied

a personal relationship between the divine and

the world) took place in the early modem pe-

riod, as Newtonian physics was increasingly

established as the sole valid scientific vision

of the seventeenth century. These theoretical

shifts began to weaken the Christian apolo-

gia against philosophical atheism. ^^ This
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emerging naturalistic tendency within deism

would find true philosophical acumen in

David Hume.-** Attacking William Paley's

natural theology, Hume, in his Dialogues

Concerning Natural Religion, remained skep-

tical about nature's ability to reveal God to

humanhy. Hume's critique of the metaphysi-

cal view of causality and his demolition of

the argument from miracles advanced a skep-

tical naturalistic view of the world that awoke

Kant from his "dogmatic slumber."

Also critical of the design argument in

natural theology, Immanuel Kant, in his Cri-

tique of Practical Reason (1788), argues for

a separation of science and theology (Emerton

1989). However, this could not shiike his deep

appreciation of the sublime in the natural

world, especially in the interior moral life of

human nature. He writes:

Two things fill the mind with ever new
and increasing wonder and awe, ihe

oltener and the more steadily we retlect

on them: the starry heavens above me
and the moral law within me..-''

Of these, it was not the beauty of the book of

nature, but the moral law within that Kant

thought pointed humanity to God. A bold at-

tempt to reconnect the human subject with the

transcendence inherent in and through the

natural world was taken up in the German

romantic theological synthesis of Friedrich

Schleiermacher.

Friedrich Schleiermacher: Creation as

the Word of God
Friedrich Schleiermacher shared

Descartes' and Kant's turn toward individual

subjectivity to anchor our understanding of

God. He sought a post-Enlightenment, ro-

mantic alternative to the religious problem-

atic of modernity. A product of German

pietism and romanticism, Schleiermacher

turned to human feeling as the primary inter-

pretive lens for understanding the "Book of

Nature." Since he conceived religion as fun-

damentally a human feeling of dependence

on the totality of the universe, the religious

dimension of individual experience became

the locus for theological construction. Thus,

knowledge of God encountered in the Book

of Scripture and Nature is dogmatically valid

only if it helps elucidate our individual and

interior feelings of dependence on God. Al-

though his emphasis on human dependence

on God is a welcomed revision of the Enlight-

enment anthropologies that emphasize the

autonomy and independence of the individual,

creation is still interpreted through the me-

dium of individual feeling.

In The Christian Faith, Schleiermacher

systematically reinterprets all of the classical

Christian doctrines (i.e., "accounts of the

Christian religious affections set forth in

speech") by assessing how well they are able

to clarify the human "consciousness of being

absolutely dependent, or, which is the same

thing, of being in relation with God." ^" When
Schleiermacher treats the doctrine of creation,

he seeks to prune it of fruit that has not grown

from interior piety. For example, he writes:

[T]he doctrine of Creation is to be

elucidated pre-eminently with a view to

the exclusion of every alien element,

lest from the way in which the question

of Origin is answered elsewhere

anything steal into our province which

stands in contradiction to the pure

expression of the feeling of absolute

dependence.^'

Thus, the question of the historicity of the six

day creation account in Genesis is not essen-

tial to Christian dogma, because "our feeling

of absolute dependence does not gain thereby

either a new content, a new form, or clearer

definition" from this information." While

creatio originalis is seen as irrelevant to our

immediate religious experience, creatio con-

tinua, or God's preservation of the world, is

viewed as a helpful aspect of the doctrine of

creation since God continues to reveal, redeem,

and reconcile humanity in the moment through

a diachronic and developmental process.^'

Although some aspects of the doctrine of

creation do not need to be articles of faith in

Schleiermacher 's theology, God does reveal

himself through creation, "the word of God"

which he spoke into existence. ^^ By focusing

on the spoken word as the vehicle of God's

creative activity, Schleiermacher expresses the

"Two Books" theory through a restatement
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and expansion of Lutheran "Word of God"

theology. Schleierniacher writes, "the world

itself, since it came into existence tlirough the

spoken work, is the word of God." '''^ The

"Books" ofScripture and Nature are both

words spoken by the same God.

Who is this God who we feel tlirough our

embodied existence in the natural world?

Accepting the "limit notions" of Kant,

Schleierniacher 's Dialectics develops a theory

of "transcendent postulates" that provides a

theological opening beyond Kant's under-

standing of God as a necessary and regula-

tive "fiction."^'' Philip Clayton argues that

Schleiermacher's dialectical strategy exposes

"signs of transcendence" which point beyond

our "limit notions" toward our transcendent

ground." Conceiving God as a transcendent

ground brings God and nature into closer

proximity. For example, in his On Religion,

Schleierniacher replaces the rhetoric of an all

powerful personal God with temis like infi-

nite, transcendence, world soul, and the uni-

verse. This shift toward natural metaphors to

talk about transcendence is indicative of a

broader pantheistic tendency toward earth-

worship during this romantic era.^**

Throughout his career^ Torrance has

sought to work out^ in some measure, the

interrelation between Christian theology

and natural science and, thus, to begin to

clear the groundfor rigorous Christian

dogmatics expressed within the contin-

gent rational order.

In summary, Schleierniacher shows a

naturalization of the "Two Books" theory, in-

augurating a paradigm of non-reductive natu-

ralist Christian theology—naturalist, because

of his rejection of supernaturalism; and non-

reductive, because of his recognition of an

authentic experience of the divine.

Schleiermacher's naturalization of theology

via the human feeling of absolute dependence

takes place, ironically, through a reduction of

the idea of divine creation.'"' As a result of

this spirit of German idealism, classical theo-

logical distinctions between creatures and the

Creator, humans and the non-human world,

began to be deconstructed, while the search

for divinity was restricted to a pious subjec-

tivity without objectivity.

Karl Barth: Creation as external ground

of the Covenant

In the twentieth century, neo-Reformed

theologian Karl Barth (1886-1968) rejected

this subjectivist strand of modernist thought,

mounting the greatest contemporary critique

of natural theology. Through robust doctrines

of revelation, Christology and election

exposited by a method of dialectical realism

in his Church Dogmatics, Barth sought to

place the primary focus of theology back onto

God in his Triune objectivity. For Biulh, we

come to know God not through our moral,

intellectual or religious labor, but through

God's sovereign and loving initiation of hu-

man faith in Jesus Christ, a miracle of grace.

Barth saw the articulation of natural the-

ology as a systematic attempt to infer God

through our native human capacities and ex-

periences, as thor-

oughly misguided

since God reveals him-

self definitively in

Jesus Christ. Natural

theology's clearest ex-

pression was the Ro-

man Catholic analogi-

cal tradition of theol-

ogy, especially its em-

ployment of the

analogio entis (anal-

g ogy of being) in funda-

mental theology. Barth begins his Dogmat-

ics with a vehement criticism of Roman
Catholic analogical theology:

I regard the analogia entis as the

invention of Anticlirist, and think that

because of it one can not become a

Catholic.'^

Despising the neo-Platonic elements in the

analogia entis, Baith argued that sin has made

human reason by itself simply incapable of
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knowing God. In his debate with Brunner, he

argued that there was no point of contact or

continuity between humanity and God. George

Hunsinger instructively writes, "Falsifying

abstractions, neutral generalizations, and non-

existent capacities" are three of the critical

weaknesses with natural theology that led to

Earth's wholesale rejection of this paradigm.^"

Earth's polemic against natural theology

was intensified and brought closer to home

through a similar analogical approach in the

German neo-Protestant tradition, associated

with Schleiermacher and his progeny, includ-

ing Ritschl, HeiTmann, and Troeltsch. What

united all these theologians was their assump-

tion that humanity has within itself the natu-

ral capacity to lay hold of divine revelation.

The continuity rather than the discontinuity

between God and humanity was their salient

emphasis—God is nt)t transcendent from cre-

ation, but instead is immanent in human reli-

gious experience. Earth's repudiation of natu-

ral theology was in large pai1 a repudiation of

the neo-Protestant reductionism of all theol-

ogy to anthropology, which was being em-

ployed as a theological justification for the

oppressive Nazi regime.

Instead of searching for analogies within

created reality, be they human or non-human.

Earth gives systematic priority to the Chris-

tological doctrine of election, subordinating

the doctrine of creation in the shape of his

dogmatics.^' Eiirth interprets the "Book of

Nature" as the "external ground" of God's

covenantal history with humanity:

[C|reation is the construction of the

space for the history of the covenant of

grace*-

Creation becomes the space and stage on

which the great acts of redemptive history are

played out according to God's sovereign will.

Creation is mediated to humanity thrt)ugh

the humanity of Jesus Christ. Earth's

Christology follows a Chalcedonian pattern

which is "constitutive with respect to salvation,

and regulative with respect to interpretation."

'*^ Earth maintains the soteriological logic of

Chalcedonian Christology in the spirit of

Irenaeus and Athanasius—God fully heals what

he fully assumes. Christology 's regulative role

in the interpretation of nature is overly domi-

nated by humanity's pre-temporal election in

Jesus Christ. What are the implications of

humanity's election, as revealed in the incar-

nate Jesus Christ for the non-human world?

Earth emphasizes the incarnate Jesus

Christ over Christ as logos asarkos, missing a

critical connection between humanity and

nature through a logos Christology. The privi-

leging of the pre-temporal election of human-

ity in Jesus Christ places creation in a sec-

ondary role in the divine economy.^ H. Paul

Santmire argues that the cumulative force of

Earth's doctrine of creation demonstrates its

instrumental function in God's work of rec-

onciliation and redemption.^'^

In summary, Barth seeks to solve the di-

vorce between creation and redemption in Prot-

estant thought tlirough his Christological doc-

trine of election. Rejecting any native connec-

tion between God and creation. Earth argues

that Jesus Christ's humanity is the sole point

of contact between God and humanity. Because

Jesus' humanity is never formally connected

to nature, nature is overshadowed by God's

covenant with humanity. Moreover, since

Barth did not finish his dogmatic volumes on

redemption, no clear and fully developed pic-

ture of his understanding of the creatio nova

has been left. After Barth, interpreting the

"Book of Nature" remains a problem.

It was up to the next generation of Protes-

tant theologians to resolve these open ques-

tions; however, their proposals would often

bear the mark of the Barthian legacy—the ir-

reducible integratedness of Christology and a

theology of creation. Although Earth decided

not to "tackle the obvious scientific question"

posed by the doctrine of creation, deciding

instead to employ a circular repetition of the

creation saga, much like Wagner's recurring

leitmotif, he saw the dialogue between science

and religion as holding promise:

I am of the opinion, however, that future

workers in the field of the Christian

doctrine of creation will llnd many
problems worth pondering in defining

the point and manner of this twofold

boundary [between theology and

science).^*
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When placed in the historic context of

Nazi Germany, Barth's rejection of natural

theology is understandable, but its implica-

tions for theology's public function and in-

ter-disciplinary status were unfortunate.^'' In

many ways his great students realized the in-

adequacy of Barth's doctrine of creation and

are in the process of reforming the Barthian

heritage in Protestant theology—be it

Torrance^s theology of nature provides a

framework through which one can synthe-

size theological and scientific knowledge, to

include the cosmos as well as humanity in a

genuine theology of the Word of God.

Moltmann with his Messianic eco-theology

(1993), Pannenberg with his philosophical

theology of science,^** or Tonance with his the-

ology of nature/'' It is Scottish theologian

Thomas Torrance whose model I choose to

engage constructively, because he is the most

nuanced interpreter of Barth, maintaining his

Chalcedonian pattern of Christology while

augmenting Barth's project by presenting an

interactionist model of science and religious

discourse that provides interdisciplinary space

for the two disciplines to act as mutual cor-

relatives and correctives.

IV. Torrance's theological sci-

ence: a new Interpretation of the

"Book of Nature"
Thomas Torrance, who studied theology

with Karl Barth at the University of Basel,

reformulates his teacher's radical critique of

thcologia naturalis through reclaiming the

classical Calvinist "Two Books" paradigm.

While maintaining Barth's Trinitarian-

Christocentrism, Torrance develops Barth's

theological program in a manner that is fun-

damentally more receptive to the natural sci-

ences. Where Barth freely acknowledges his

failure substantively to engage the natural

sciences in his Church Dogmatics, Torrance's

canon has sought to make up for this absence,

demonstrating that the science-and-theology

discourse is essential to the task of Protestant

dogmatics. Moreover, theology when prop-

erly conceived can be considered a science in

a real sense.

Torrance finds a consonance between sci-

ence and religion that he sees as fruitful for

the future of theology. Throughout his ca-

reer, Tonance has sought to work out, in some

measure, the interrelation between Cliristian

theology and natural

science and, thus, to

begin to clear the

ground for rigorous

Christian dogmatics

expressed within the

contingent rational or-

der. Torrance is able to

unify the two disci-

plines through a uni-

tary epistemology that seeks to move beyond

the dualisms of modernity, including those in-

troduced by Descartes, Newton and Kant.

Torrance works out of Barth's theologi-

cal vision, respecting his high Christology,

while working constructively on the doctrine

of creation. Torrance clearly recognizes that

natural theology, incomplete in itself, must be

fulfilled in revealed theology. Theology is

Christologically determined for Torrance, as

for Calvin and Barth, working from Christ

outward. It is only tlirough the lens of Christ

as revealed through the "Book of Nature" that

one is able to comprehend any glimpses of

God in nature.

As Torrance points out, Barth did not deny

the possibility or the existence of natural the-

ology, but rather held that the claims of natu-

ral theology are not self-evident and must al-

ways be united with and subordinated to the

truth revealed in Jesus Christ. Barth is less

concerned with the possibility of natural rev-

elation than he is with exposing the problem

of establishing an autonomous natural revela-

tion, independent of the revelation of God in

Christ. In Barth's view, an autonomous

knowledge of God simply cannot occur, be-

cause the possibility of such a knowledge is

found only in God's own self and is revealed

to those God chooses."^"
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Torrance moderates Earth's polemic

somewhat by finding a place for some corre-

lation between God's self-revelation and the

natural world. He enriches Barth's christology

by developing the underdeveloped notion of

Christus Creator as logos asarkos.^^ The di-

vine creation of the world through Jesus Christ

as logos (John 1) implies a contingent ratio-

nal ordering of the universe.

Since there is an ontological identity be-

tween Jesus Christ as logos in creation and as

the Son and Word of God in the person of

Jesus of Nazareth, Torrance argues that that

there is a profound consonance between the

intelligibilities of divine revelation and of the

created universe." Without taking that con-

sonance into account, Cliiistian theologians

cannot offer a faithful account of knowledge

of God as God has actually made the divine

self known. For Torrance, Cliristian theol-

ogy functions analogously with the natural sci-

ences, in that it is responsive to its object and

is faithful to the line of inquiry that the object

demands.

The concept of contingency is central to

Torrance's strategy for interpreting the "Book

of Nature." Modern science was not able to

emerge until the theoretical foundatit)ns were

laid for scientists to believe that the material

world was intelligible in contingent rela-

tions." Modern science is built on the as-

sumptions of contingency and contingent or-

der."*^ Torrance writes:

[Contingency becomes] the common
ground that Christian theology, in

dialogue wilh natural science, needs to

re-examine and clarify the notion of

creation, and that natural science, in

dialogue with Christian theology, can

derive help for its own difficult task as

it pushes its investigations to the very

boundaries of being, to the very

perimeter of the creation of matter and

form, where natural scientific modes
and fomializations of thought reach

their limit.'''

Torrance accepts that a natural theology

has a significant place within Christian theol-

ogy, in the light of an understanding of the

nature of God and the world that rests on di-

vine revelation, and that cannot itself be as-

certained by human inquiry. His argument

that natural theology has a role within sys-

tematic theology parallels Einstein's employ-

ment of geometry in physics.'^'' When con-

ducted under the rubric of Christian positive

theology, Torrance says:

[Natural science] becomes 'natural' in a

new way, natural to its proper object,

God in self-revealing interaction with

us in space and time. Natural theology,

then constitutes the epistemological

geometry, as it were, within the fabric

of revealed theology."

To call theology "epistemological geom-

etry" demonstrates the intellectual and meth-

odological continuity that Toirance sees be-

tween the two disciplines. A proper theologi-

cal perspective on nature allows it to be seen

in its proper light. Torrance's restoration of a

qualified natural theology within the Calvin-

ist framework of revealed theology is better

labeled as a theology of nature. He is not at-

tempting a pre-Christian systematic analysis

of religious experience and understanding, but

rather challenges the acceptance of a post-res-

urrection incorporation of scientific study into

a doctrine of creation.

Torrance's decisive modification of

Barth's position at this critical juncture con-

stitutes one t)f his most significant contribu-

tions to the discussion of the relation between

science and religion, and opens the way to a

genuine and significant dialogue between

natural and special knowledge of God re-

vealed in the "Two Books." Torrance's the-

ology of nature provides a framework through

which one can synthesize theological and sci-

entific knowledge, to include the cosmos as

well as humanity in a genuine theology of the

Word of God.

Torrance's re-appropriation of the ancient

notion of "Two Books" should be actively

continued in contemporary Protestant theol-

ogy today. Faithful to the Reformed tradi-

tion, Torrance facilitates constructive dialogue

with the scientific disciplines by acknowledg-

ing nature as a book through which God also

discloses the divine self. A judicious use of

"Two Books" theory has positive implications
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for a more interdisciplinaiy Protestant theo-

logical method.

V. Toward a hermeneutics of

nature: a constructive proposal

In this final section, I sketch out some of

the critical issues that remain for Torrance's

program to come to fruition. I choose the

heading "hermeneutics of nature" instead of

theology or philosophy because I see the Prot-

estant theological project as fundamentally a

hermeneutical enterprise. Other theologians

have used a similar strategy, including Alan

J. Torrance's discussion of "hermeneutics of

creation" ^^ and Christian Link's discussion

of ''Die Interpretation der Natiir.''^''

"Word of God" theology is the best way

to describe the project of the magisterial re-

formers. With the Sola Scriptnra slogan and

the strong polemic against tradition, Calvin

and Luther began a modern trajectory of vig-

orous scriptural interpretation and hermeneu-

tical debate. With critiques of religion and

higher critical methods of studying the scrip-

tures, interpretation of the biblical literature

became radically reconceived in the eigh-

teenth and nineteenth centuries, subverting

much of the religious power of these sacred

narratives.'^" Although .

both liberals and con-

servatives employ
similar forms of his-

torical-critical interpre-

tation, the assumptions

about biblical authority

are often disparate.

Protestant liberal-

ism has, by and large,

relinquished the nor-

mative authority of the

Scripture and compen- 1^

sated by developing interesting naturalist con-

structive theologies,^' while conservatives

have maintained biblical authority, but have

not been able to write systematic theology in

a truly interdisciplinary and ecologically sen-

sitive way.*'' At extremes, the emphasis is on

the "Book of Nature" for the liberals, be it

human nature and/or the natural world, while

for conservatives, it is the "Book of Scrip-

ture." By reclaiming the "Two Books" theory

from Calvin, Torrance calls conservatives to

move out from their christocentric, biblical

foundation, to engage in active, self-critical

dialogue with the natural and social sciences.

At the same time, he calls the liberals to re-

engage the biblical narratives that record sal-

vation history, as an increasing number of

post-liberals are doing.'''

The question still remains as to how the

"Book of Nature" and the "Book of Scripture"

should be related. To be true to the Calvinist

tradition, theologians and scientists in the

Reformed tradition must always interpret the

"Book of Nature" through scripture. Calvin

discussed the biblical revelation as a pair of

spectacles through which humanity learns

how to see nature for what it really is. Ac-

cording to the Reformed tradition, the recov-

ery of the "Book of Nature" as a source of

theology must be inteipreted through the rev-

elation of God in Christ, disclosed in salva-

tion history as narrated in the biblical litera-

ture. To depiul from this christo-biblical mode

of discourse is to depart from the primary

normativity of the biblical literature in his-

toric orthodox Protestantism. Thus, a central

Torrance's theology of nature allows for

the affirmation of a universal scientific

method on the one handy and the particu-

larity of theology on the other, avoiding

the potential weaknesses ofEarth's ap-

proach while maintaining the uniqueness

of theology as an intellectual discipline.

hermeneutical principal is that the "Book of

Scripture" has primary normative authority

{norma normans), while the insights gained

from the "Book of Nature" have secondary

normativity.

The "Book of Scripture" as the norming

norm should be brought into dialectical con-

versation with the "book of nature," shaping

the understandings of the latter. Hans-Georg
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Gadamer provides helpful categories for ana-

lyzing this process of inteipretation. Coming

to the scriptural text with a pre-understand-

ing and Wirknngsgeschichte, we are grabbed

by both the text of scripture and the text of

nature, and we broaden our horizons through

an interdisciplinary pursuit of understanding.

Understanding is achieved through a fusion

between the biblical horizon and the contem-

porary horizon of the human and natural sci-

ences. The Cliiistian theological challenge is

to evaluate constantly the development in un-

derstanding, employing the norm of scripture.

Thus, rigorous exegetical study becomes a

primary intellectual habit for the Christian

theologian cultivating phronesis, which is

achieved tlirough experience and education

{Bildung) and enables the theologian to make

sound interpretive judgments.

This dialectical model allows for growth

in understanding and provides theology with

a public space wherein truth claims can be

critically discussed and verified.^ It presei'ves

the authoritative status of the traditional

sources of theology, while being open to in-

sights from other disciplines to enhance and

implement the preiject of systematic theology.

Is it possible to maintain faithfulness to the

authoritative texts, pronouncements, and dog-

mas of the particular Christian Church com-

munions, while relating and integrating them

with definitive findings in the social and natu-

ral sciences? Christian systematic theolo-

gians, be they Catholic, Orthodox, Anglican,

or Protestant, have no choice but to do so.

Renewing the doctrine of creation in the

Protestant tradition holds promise in a plethora

of areas. I will mention only four: (a) theol-

ogy and science, (b) public policy and eco-

logical praxis, (c) liturgy and the arts, and (d)

creatio nova and eschatok)gy. Firstly, the doc-

trine of creation provides a Christian theologi-

cal basis for substantive scholarly exchange

between theology and science in our contem-

porary technological culture. For example,

the panentheistic strategy for interpreting

God's action in nature needs to be evaluated

in more detail from scientific and theological

perspectives.''-'' Secondly, because of the good-

ness of creation and humanity's creation man-

date, as stewards of the earth and economy,

Cliristians should begin to think more deeply

about their public responsibilities as citizens,

including their ecological praxis. Thirdly,

Protestants would do well to recover the li-

turgical and sacramental understanding of cre-

ation of St. Basil, preserved in Roman Catho-

lic and Eastern Orthodox thought and prac-

tice, renewing their understanding of the lit-

erary and visual arts. Finally, Christian theo-

logians need to follow the lead of Moltmann

and Pannenberg in viewing their current dis-

cussions and practices through the lens of the

coming Kingdom of God, the redemption of

humanity, and the restoration of the new
heaven and earth.

VI. Conclusion
Developing a "hermeneutics of nature"

holds much promise for the future of Protes-

tant theology and the religion and science dia-

logue. The "Two Books" theory of revela-

tion provides a visual framework to orient the

task of writing Christian systematic theology

today. Kiirl BiU'th emphasized how important

it is for Protestant "Word of God" theologians

to interpret the "book of nature" through the

"book of scripture." His theological heirs,

Moltmann, Pannenberg, and Torrance, have

been able to provide a new mode of Protes-

tant systematic theology that places redemp-

tion within two broader contexts: the cultic-

narrative context of salvation history from

Creation to Consummation, and the public

context of interdisciplinary inquiry. For ex-

ample, Thomas Torrance's theology of nature

allows for the affirmation of a universal sci-

entific method on the one hand (the "Book of

Nature" properly construed), and the particu-

larity of theology on the other (the "Book of

Scripture" dialectically interpreted), avoiding

the potential weaknesses of Barth's approach

while maintaining the uniqueness of theology

as an intellectual discipline.

The "henneneutics of nature" holds great

promise for the science-and-religion dialogue.

In the first place, understanding scientific and

religious truth claims in their broadest henne-

neutical contexts highlights the theory-laden
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nature ofeach intellectual discipline. The idea

of science as an interpretive enterprise is much

more in keeping witli contemporary philoso-

phy of science than the idea that science is a

way of uncovering the naked "facts" about

the world.'''' Since theorizing is prior to sci-

entific practice, facts can not be separated

from their theoretical framework. In theol-

ogy, too, interpretive traditions play a major

role in how doctrines are fomiulated and un-

derstood. The place of tradition within Prot-

estant theological hermeneutics remains a

critical question that deserves more historic

research and constructive proposal.

The second contribution that this Protes-

tant "hermeneutics of nature" makes to the

science-and-religion dialogue is a unique

theological argument leading to a common
collaborative interdisciplinary pursuit for a

deeper understanding of the natural world.

Torrance's reformulation of the problem of

natural theology is of major importance to the

development of a positive relation between

theology and the natural sciences. Theology

and the natural scfences stand together in their

mutual affirmation of the rationality and in-

telligibility of the world.''^ The epistemologi-

cal realism of science and theology unites

them in a common critique of radical

deconstructive and social constructivist theo-

rists. Even though religious and scientific

communities may be "imperfect epistemic

communities," there is an objectivity to real-

ity, as well as positive advance in scientific

and theological study.'''* Since each disciplin-

ary community is bound by epistemic limits,

scholars in each need to stay in constant dia-

logue across disciplinary lines throughout the

academy as they seek truth in their respective

disciplines.

Holding the "Book of Nature" and the

"Book of Scripture" in dialogical commun-
ion is a positive theological framework that

encourages Protestant theologians to t^ike sci-

entific research seriously. Tliiough the dia-

logue, scientists are encouraged to explore the

motifs of the Christian tradition and the wis-

dom traditions of other world religions, as

various theological, philosophical and ethical

questions are raised in the process of scien-

tific practice. As two theory-laden traditions

of inquiry,both science and Christian theol-

ogy are traditions still in process, alive and

evolving. Only through learning how to lis-

ten to the mutual insights of these two schol-

arly traditions will they mature together in the

interpretation of the "Book of Nature" that is

in front of us all, the pages of which we turn

—

or turn us—every day.
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Difference within Theology of Nature:

The Strategies of Intellic;ibility and Credibility

Kirk Wegter-McNelly
Graduate Theological Union

This author examines and augments a particular aspect of Ian Barbour's well-known four-

fold typologyfor relating religion and science (conflict, independence, dialogue, and integration)

in order to clarify two options available for theology as it develops a robust view of creation in

conversation with modern science. Within integration, Barbour identifies several subtypes, in-

cluding "theology of nature." The Gifford Lectures ofArthur Peacocke and John Polkinghorne

provide important examples of theology of nature, yet differences between their approaches re-

main unexplained within Barbour 's typology. An explanation is offered here, showing that Peacocke

and Polkinghorne employ two distinct strategies to construct a theology of nature: the strategy of

intelligibility and the strategy of credibility. After characterizing these strategies, the author sug-

gests that at present the relationship between them takes the form of a dilemma.

Theology has to do, not with natural

objects, but with states and movements
ol" man's spiritual life.

-Mbrecht Ritschl, 1888'

The turbulent history of the relation of

science and theology bears witness to

the impossibility of theology seeking a

peaceful haven, protected from the

science of its times...

-Arthur Peacocke, 1993^

What I want to know is whether the

strange and exciting claims of orthodox

Christianity are tenable in a scientific

age.

-John Polkinghorne, 1996'

Introduction

As part of the theological legacy of Isaac

Newton and Immanuel Kant, the question of

whether scientific knowledge of the physical

world should infonn theological reflection has

received a great deal of attention by Protes-

tant theologians in the last two centuries."*

During the nineteenth century, a dominant

approach, especially among liberal Protestants

such as Ritschl, sought to retain the integrity

of human experience over and against a

mechanistic world by distinguishing between

the realm of nature and the realm of spirit,

the latter of which was taken as humanity's

true context.'' The human person was elevated

above the realm of natural law and thus freed

from the confines of physical processes. Per-

sons were not to be thought of as objects be-

longing to the world of nature but rather, to

put it in Ritschlian terms, as citizens of the

Kingdom of God.

By ignoring the rootedness of human life

in the physical matrix of the world, theologi-

cal accounts of humanity such as Ritschl's

unfortunately, if understandably, provided an

incomplete, fractured view of creation.^ The

legacy of this kind of view remains today in

the widespread neglect of strategies for es-

tablishing connections between theological

claims and related claims from other disci-

plines, especially the sciences. Theology has

tended to react to science's mechanistic view

of the world by creating a world of its own, a

theological safe haven for reflection and re-

treat.^ However, the cost of this isolationist

strategy has not gone unnoticed.

In recent decades, a growing number of

theologians have seen the need to engage con-

temporary science in new ways rather than
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uncritically perpetuate reactions to an out-

dated, mechanistic understanding of the

world. In response to the story told by twen-

tieth-century science of the openness, novelty,

and creativity inherent in the physical world,

and of the intricate links between the natural

world and human life, theologians are return-

ing to such biblical themes as the unity of the

person and the significance of all creation

within God's puiposes.** There is a growing

sense that the question for theology is not

whether it ought to engage the sciences, but

how it should do so.

Among those who have led the call for a

reassessment of theological doctrine in light

of contemporary scientific knowledge are sci-

entist-turned-theologians Arthur Peacocke

and John Polkinghorne. Most notably in their

Gifford Lectures, Theok^gy for a Scientific

Age and Faith of a Physicist, respectively,

these two authors have embraced the task of

recasting theology in light of scientific kjiowl-

edge; and both have done so without either

wantonly abandoning traditional theological

claims or unduly submitting to the bare philo-

sophical materialism erroneously trumpeted

by some present-day apologists as the logical

entailment of modern science. As masters of

their respective scientific fields, biochemis-

try and physics, Peacocke and Polkinghorne

have helped numerous theologians and pas-

tors come to a more integrated and nuanced

view of the physical world through their sci-

entifically informed theological writings.

While each of these authors acknowledges

a certain affinity between his work and natu-

ral theology's traditional attempt to prove the

existence of God through reason and experi-

ence, their theological interests lie not in us-

ing science to prove God but rather in inte-

grating a wide range of theological and sci-

entific claims.^ In taking on this broader task,

Polkinghorne and Peacocke have each

adopted particular strategies for establishing

connections between theology and science.

This paper identifies the distinctiveness of

their strategies as well as the implications of

these strategies for the theology-and-science

dialogue.

A good place to begin talking about dif-

ferent strategies to relate theology and science

is Ian Barbour's well-known four-fold typol-

ogy, which he developed in his influential

work Religion in an Age of Science. Here he

presents a careful and detailed overview of

four approaches to relating theology and sci-

ence—conflict, independence, dialogue, and

integration.'" With regard to integration, the

view I adopt and develop here, Barbour iden-

tifies several approaches or sub-views, one of

which he calls "theology of nature. " (See fig-

ure 1 at the end of this section for the various

sub-views Barbour identifies within each of

his four main views.) In this paper, I propose

to add a further layer to Barb(iur's typology

by arguing for the thesis that although

Peacocke and Polkinghorne each work within

the integration view to develop a "theology

of nature" in their Gifford Lectures, they do

so by employing two distinct strategies: the

strategy of intelligibility (Peacocke) and the

strategy of credibility (Polkinghorne)." Thus,

although I find the term "theology of nature"

an apt characterization of the common ap-

proach found in Peacocke and Polkinghorne,

this paper focuses on several important dif-

ferences between their approaches—over is-

sues such as the Virgin Birth and the Empty

Tomb—differences which Barbour's typol-

ogy, helpful though it is, cannot explain.'- As

a means of differentiating within the term

"theology of nature," the categories intelligi-

bility and credibility clarify some of the chal-

lenges and options for theology as it seeks to

take account of contemporary scientific

knowledge."

I begin the argument by presenting the

merits of "theology of nature" in light of

Barbour's identification and comparison of

this and two other approaches to integration:

theology of nature, natural theology, and sys-

tematic synthesis. In the second section, I es-

tablish that Peacocke and Polkinghorne both

intend to develop a theology of nature in line

with Barbour's use of the term. In the third

and central section I present the strategies of

intelligibility and credibility as characteriza-

tions of Peacocke and Polkinghorne's ap-
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proaches. Here I argue that although both

strategies are loyal to theology of nature's

general concerns, each nonetheless advances

a distinct mode of reasoning. In the fourth

section I offer a preliminary assessment of the

relationship between these two strategies.

Given the virtues and risks associated with

each strategy, I characterize the relationship

In the first approach, "natural theology,"

science comes to theology's aid by describ-

ing the intricacies of natural processes such

as the development and structure of the cos-

mos given by the Big Bang cosmological sce-

nario. Here the focus rests primarily on es-

tablishing evidence for God's existence.

Darwin's theory of biological evolution dealt

a serious blow to natural theology in the nine-

teenth century by

Conflict Independence Dialogue Integration

Scientific Biblical

Materialism Literalism

Method

Contrasts

Differing Limit

Languages Questions

Method

Parallels

Nature

Spirituality

Natural

Theology

Theology

of Nature

Systematic

Synthesis

Figure 1. Barbour's typology for relating science and religion with

subcategories. The strategies developed in this essay, intelligibility

and credibility, function as subcategories within "theology of nature."

between them as an unresolved dilemma for

theology of nature.

I. Integration with integrity

What does it mean to integrate theologi-

cal and scientific claims, and what are the dif-

ferent possibilities for achieving integration?

In his typology, Biirbour identifies integration

with the aim of developing direct relationships

between theological doctrines and particular

scientific theories.'^ Integration seeks to ben-

efit from insights gained through "dialogue,"

the third of Barbour's options which focuses

on common interests (e.g., the well-being of

nature) and methods (e.g., the central role of

inter-subjectivity in securing knowledge).

However, integration goes beyond dialogue

in pursuit of systematic links between theol-

ogy and science. Barbour identifies three

approaches to integration.

arguing that design

in nature, which

had previously

been taken as

straightforward

evidence of God's

handiwork in the

world, was instead

the result of undi-

rected natural pro-

cesses merely mas-

querading as de-

sign—the so-called

"apparent" design

of nature. Since

Darwin, natural

theologians have

largely abandoned

arguments from

structural complex-

ity and have turned instead to the striking

properties of various forms of matter and their

associated scientific laws, such as the impor-

tance of the proton/neutron mass difference for

the development of biological life, which theo-

logians suggest point to the existence of a de-

signing mind behind the order of the universe

(the so-called fine-tuning of the universe).'-

Whether by appeal to design or fine-tuning,

Barbour rightly judges that natural theology is

of limited value to the theological enterprise

because it leaves a host of important theologi-

cal considerations untouched: the human ex-

perience of reorientation and transcendence,

the movement from brokenness to healing, and

the sense of new relationship with God and

the world."' By considering only those aspects

of reality strictly describable within the lim-

ited scope of scientific investigation, natural

theology's narrow consideration of the issue
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of God's existence makes for a poor introduc-

tion to the more complex aspects of reality such

as rehgious experience and historical revelation.

Another possibility Barbour identifies for

theology as it turns an ear toward science is

"systematic synthesis. " As the tenn suggests,

this approach integrates scientific and theo-

logical ideas into a more inclusive metaphysi-

cal system. The approach of systematic syn-

thesis relies on a particular metaphysics

(Barbour prefers process philosophy) to pro-

vide a common set of general categories for

integrating theology and science into a more

coherent vision of reality. One danger inher-

ent in this approach mentioned by Barbour is

the distortion that can result from mapping the

variety and complexity of human experience

onto an overly neat intellectual system.''' In

such cases, for example, the horror of human

suffering often tends to be trivialized through

the very act of explanation and categorization.

Equally serious, theology risks being made

into an example of a more general philosophi-

cal position. Whereas natural theology begins

with science as it stiaiggles to move from God's

existence to God's characteristics and pur-

poses, systematic synthesis starts with theol-

ogy but risks giving philosophy the last word.

Both approaches jeopardize the integrity of

theology by making theology less than an

equal participant in the conversation with sci-

ence and the quest for understanding.

Barbour uses the temi "theology of nature"

to designate the approach that strives to pre-

serve theology's disciplinary integrity while

attaining genuine interaction with science. He

defines theology of nature as "critical reflec-

tion, within a tradition based on historical rev-

elation and religious experience, in which theo-

logical beliefs concerning nature are reformu-

lated in the light of contemporary science." "*

The only dissatisfaction I have with Barbour's

definition stems from his restricting the range

of relevant theological beliefs to those "con-

cerning nature" alone. Barbour's Religion and

Science puts forward a significantly more am-

bitious agenda than simply a revised doctrine

of the natural world (and rightly so, given the

interconnected character of theological

thought), which leads me to propose the fol-

lowing modification to Barbour's definition:

theology of nature is critical reflection, within

a tradition based on historical revelation and

religious experience, in which the entire scope

of theology is up for consideration and refor-

mulation in light of contemporary science.

This broadened definition of theology of na-

ture, which I assume below, goes beyond a re-

consideration of the place of "nature" in the-

ology to include more general issues regard-

ing the task of theology in light of scientific

knowledge. Taken in this revised and expanded

form, theology of nature becomes a legitimate

and appropriate alternative to natural theology

and systematic synthesis.''' Moreover, theol-

ogy of nature brings into the discourse of the-

ology the epistemological consideration of

theology's relation to other disciplines and

modes of knowledge, a topic which has often

been ignored or viewed as preliminary to the

theological task.

Theology of nature, unlike natural theol-

ogy, brings a "full wealth of conviction" to

the conversation with science, even as it is

amenable to being reshaped through a criti-

cal engagement with what science has to say

about the world.-" Theology of nature also

need not be unappreciative of the clarity that

comes with clear philosophfcal concepts, but

it resists being subsumed into a more general

philosophical system—it begins not with gen-

eral categories, but with the particulars of

Christian revelation and experience. From

this starting point, theology of nature moves

outward to engage claims from other disci-

plines (as well as other religions) about the

world. As an approach to integration, theol-

ogy of nature thus occupies a mediating posi-

tion between the more scientifically driven ap-

proach of natural theology and the more philo-

sophically oriented approach of systematic

synthesis. This approach is, thus, well suited

to the task of engaging science while main-

taining the integrity of theological claims.

Having put forward this understanding, I turn

now to Peacocke's and Polkinghome's Gifford

Lectures and argue that both merit the desig-

nation, "theology of nature."
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II. Two theologians, one approach
Theology of nature, as Barbour has devel-

oped it and I have presented it above, suggests

five broad themes or concerns that shape the

underlying structure of a scientifically infonned

theology. These relate to ( 1 ) scientific meth-

ods, (2) scientific accounts of the world, (3)

views of reality, (4) the God-world relationship,

and (5) the integrity of creation. In this sec-

tion, I develop these five themes and show that

they do, in fact, characterize the basic thrust of

the proposals put forward by Peacocke and

Polkinghorne in their respective Gifford Lec-

tures. In the section following this one, I will

revisit each theme, but with the opposite task

of highlighting several important differences

between Peacocke and Polkinghorne's work

—

differences that I will explain in temis of the

strategies of intelligibility and credibility.

The first integral theme for theology of na-

ture is a detailed investigation of scientific

methods that does not assmne theology must

adopt a thoroughly "scientific" mien. On the

one hand, theology of nature is eager to under-

stand the means b\ which science so success-

fully garners knowledge of certain aspects of

reality and to discern ways in which it can learn

from science's success. This desire on

theology's part to engage

other ways of knowing

has been encouraged in

recent decades by the

ongoing discussion

within the philosophy of

science about the limits

as well as the informal

character of the scien-

tific method.-' On the

other hand, theology ot

nature will resist a

scientistic attitude (latent B
in some versions of natu-

ral theology) that takes science to be the only

sure way to knowledge. Openness to method-

ological insights from science need not result

in theology relinquishing the methodological

wisdom of its own heritage. According to

Polkinghorne, such an approach attempts "to

do justice to the idiosyncracy of the discipline

[of theology], while at the same time assimi-

lating it to many other fomis of human ratio-

nal inquiry, including science"; in Peacocke's

words, theology "needs to be consonant and

coherent with, though far from being derived

from, scientific perspectives on the world."^^

Theology of nature will also resist ceding too

much control to any philosophical system, al-

though it gratefully acknowledges any con-

ceptual clarity philosophy has to offer regard-

ing specific concepts or issues. Both Peacocke

and Polkinghorne endorse this attitude toward

philosophy and draw a fimi distinction be-

tween philosophical theism's abstract concep-

tion of God and the Christian doctrine of God
grounded in the life, death, and resurrection

of Jesus Christ. Theology of nature brings to

the discussion the full particularity and wealth

of its methods and claims even when, through

the course of discussion, it becomes clear that

certain doctrines must be refomiulated or even

abandoned.

The incorporation of scientific accounts

of the world into theology by engaging

science's best-established concepts and theo-

ries constitutes the second integral theme for

theology of nature. At this level, theology's

desire to expose itself to science moves be-

By considering only those aspects of reality

strictly describable within the limited scope of

scientific investigation, natural theology's

narrow consideration of the issue of God's

existence makes for a poor introduction to the

more complex aspects of reality such as

religious experience and historical revelation.

yond the realm of method and into the realm

of scientific theory and theological doctrine.

Peacocke expresses the task as follows:

...to evolve a theology that has been

refined... in the fires of the new
perceptions of the world thai the natural

sciences have irreversibly established.-'
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Polkinghorne, too, articulates his desire for

more than peripheral contact when he says:

I am convinced that the discussion must

not just be on the frontier between

science and theology, but must
penetrate as deeply as possible into

their heartlands.-'*

From Big Bang cosmology and evolutionary

biology to cognitive neuroscience and genetics,

theology of nature takes stock of the full range

of recent scientific developments and discover-

ies when reconsidering the content and relations

of the doctrines of God, creation, anthropology,

evil, incarnation, salvation, eschatology—in-

deed, the entire theological agenda.-^

The articulation of a rich, dijferentiated

view ofreality which simultaneously avoids a

dualist view of creation marks the third inte-

gral theme for theology of nature. Here, the-

ology takes its stand against reductionist views

of the world which aim to strip the human

spirit and human experience of their causal

powers by labeling them as mere epiphenom-

ena riding on top of what are taken to be the

actual ontological and causal structures of

As an approach to integration, theology of

nature occupies a mediating position between

the more scientifically driven approach of

natural theology and the more philosophi-

cally oriented approach of systematic synthe-

sis. This approach is, thus, well suited to the

task of engaging science while maintaining

the integrity of theological claims.

reality (subatomic particles, fields, and the

like), as well as against dualist views which

attempt to preserve the causal and theologi-

cal integrity of human experience by positing

a realm of reality, the realm of the spirit, which

is separate from the physical world. Chart-

ing a course between reductionism and dual-

ism, theology of nature brings to the table its

own "data" about the world—what Peacocke

calls a tradition's '"accumulated wisdom"-''

—

including the notion and content of revelation.

Given the amount of space Peacocke and

Polkinghorne devote to discrediting reduc-

tionism, one could fairly say they count it

among theology's most pressing tasks.

Polkinghorne devotes the entire first chapter

of Faith of a Physicist, entitled "Humanity,"

to developing a view of reality which makes

room for mind and spirit as actors in the world,

thus setting the stage for subsequent theologi-

cal discussion. Polkinghorne 's term for his

own view, "dual-aspect monism," denotes a

unified creation which is nonetheless differ-

entiated into two states or phases, the mate-

rial and the mental. Peacocke makes a some-

what different argument against reductionist

claims (more on the difference later), but with

similar intentions. He develops a multi-lay-

ered view of reality, arguing as follows:

[T|hcre is no sense in which subatomic

particles are to be graded as 'more real'

than, say, a bacterial ceil or a human
person or a social fact.-^

The richly differentiated human experience of

reality, in other words, is a key to the way the

world really is. To use

Polkinghorne 's expres-

sion, "epistemology

models ontology."-** Or

as Peacocke puts it,

there are good grounds

for "believing that what

is real is what the vari-

ous levels of [our] de-

scription |of reality] ac-

tually refer to." -'' For

both Peacocke and

Polkinghorne, the

nonreducibility of the

i levels of description we
employ implies the impossibility of reducing

reality to the constituents of any particular

level. Instead, reality must be richly differen-

tiated. At the same time, both affimi the bibli-

cal view of the psychosomatic unity of the per-

son and assert that theology must reshape its

concept of personhood in accordance with the

view that persons are entirely pail of the physi-

cal world, even though experiences of transcen-

dence are a defining feature of human life.^"
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The fourth theme central to theology of

nature involves embracing the idea of God's

experiencing and suffering with creation in

light of the profoundly temporal character of

the universe unveiled by contemporary sci-

ence. As Barbour indicates, our growing ap-

preciation of the genuinely changing world

around us cannot but shape theology because

"our understanding of the general character-

istics of nature will affect our models of God's

relation to nature."^' Peacocke and

Polkinghorne both respond to the contempo-

rary scientific account of novelty in the world,

with its intricate mixture of chance and law.

by rethinking the relationship of God to the

world in strikingly temporal ternis. For each

author, God's intimate involvement with the

world demands a radical reassertion of divine

temporality, even to the point of limiting di-

vine knowledge of the future in light of the

world's thoroughgoing temporal character. '-

Each draws on the idea of God's self-limita-

tion as a way of understanding not only the

world's existence but also its (limited) abil-

ity to "make itself." Furthermore, each uses

the notion of God's temporal experience of

the world as a stepping stone to discuss what

is arguably a defining interest of late twenti-

eth-century theology: the suffering of God
in and with the world.''' If God is temporal,

then God shares in the experience of the

world, including experiences of suffering. A
temporal God suffers with a suffering cre-

ation. Polkinghorne develops this idea by

arguing for the compatibility of divine suf-

fering with divine power. He sees in God's

choice to suffer the basis of hope for the

world's future through the redemption of suf-

fering itself."

The affirmation of the integrity of the en-

tire universe in relation to God's purposes

constitutes theology of nature's fifth integral

theme. The cosmos, this theme affirms, is

God's creation. Barbour clearly expresses

how crucial it is for theology of nature to re-

deem and replace the destiuctive legacy of the

traditional, anthropocentric model of human

domination over the rest of creation with a

more positive view that values the physical

world beyond its utility for human purposes.

Along with the biblical theme of the steward-

ship of nature, Barbour advocates a strongly

sacramental view in which God is present in

and under all creation." It is important to high-

light what this theme implicitly affirms,

namely, that when theological references are

made to the "'world" as God's creation, the

scope must be broadened to include not only

Earth but the solar system, the galaxy, and

even the entire universe. Theologians must

unlearn "world" and "Earth" as synonyms.

Evolutionary biology, astronomy, and cosmol-

ogy all point to the dynamic and evolving

character of the universe, reminding us that

the universe as a whole is rightly viewed as

God's ongoing creation. In his discussion of

revelation, Peacocke argues that what we ex-

perience as God's revelation is only a particu-

larly intense form of God's presence which

exi.sts at all times and all places in the uni-

verse. ""' He sees the incarnation as a disclo-

sure of the general meaning and "consumma-

tit)n of the creative and creating evolutionary

process" as a whole. ^'' Theology, for Peacocke,

should therefore be "regarded as an explora-

tion of the ultimate meaning of all levels,"

which comes into focus in the Christ-event.'**

Similarly, Polkinghorne uses his dual-aspect

monistic view of the universe to guard against

the idea that God was less involved in cre-

ation prior to the emergence of conscious be-

ings.'^ He concurs with Barbour's view that

science can help us learn to value the world

apart from its utility for our purposes, and

when he declares that "the destiny of human-

ity and the destiny of the universe are together

to find their fulfilment in a liberation from

decay and futility,"^' he echoes Paul's view

in Romans 8.

These five themes provide theology of

nature with its basic shape. They encourage

theological consideration of scientific meth-

ods as well as concepts and theories. Even

more fundamentally, they promote a reas-

sessment of the entire spectrum of theologi-

cal considerations in light of science. From

this examination of Peacocke and

Polkinghorne, both can be seen to engage
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the methods and theories of science as they

develop their theological proposals. Each

takes an integrative view of theology's task

vis-a-vis science and brings to this task con-

cerns which distinguish theology of nature

from Barbour's other integrationist ap-

proaches. Having identified Peacocke and

Polkinghorne's common approach under

the banner "theology of nature," I now turn

to several important differences in their

work which are not explained by this shared

approach.

III. One approach, two strategies

It is my central claim in this paper that

the strategies of intelligibility and credibility

represent two strikingly different strategies for

crafting a theology of nature. As such, they

stand in close conceptual proximity to one

another. The terms might, at first glance, even

appear indistinguishable. With the help of

Peacocke and Polkinghorne, however, each

strategy can be seen to give unique emphasis

to the key themes developed in the previous

section. First, I need to present definitions of

these two strategies.

The strategy of intelligibility develops a

theology of nature by placing scientific ac-

counts of the world in an overall context

through an appeal to relevant theological

When theological references are made to

the '^world'^ as God's creation, the scope

must he broadened to include not only

Earth but the solar system, the galaxy, even

the entire universe. Theologians must

unlearn ''world'' and ''Earth" as synonyms.

concepts, thereby extending the meaning of

these scientific accounts to the most compre-

hensive level. Intelligibility, in this sense, in-

volves making the broadest possible sense of

experience."*' As a strategy, it aims for more

than merely a notional understanding of the

world as a purposeful unity. According to

Peacocke,

[The scientific quest for] intelligibility

concerning the nature and origin of the

cosmos has plunged human beings...

into the darker stream of the search for

meaning.^-^

The strategy of intelligibility endeavors to

offer a deep, satisfying account of the mean-

ing and purpose of the world and humanity

as God's creation. In order to give mean-

ing to human experience, this strategy em-

ploys a theological framework to support

and contextualize scientific descriptions of

the world's processes and structures. Ac-

cordingly, the strategy begins with scien-

tific accounts of the world and shifts to theo-

logical interpretation via questions raised

by science but which remain unanswerable

within science itself: so-called "limit ques-

tions." The strategy of intelligibility, in

short, appeals to theology to render the

world intelligible. It is important to note

that this strategy is radically different from

natural theology's strategy of using the

world to render God probable. Tliis crucial

difference makes intelligibility an important

strategy for theology of nature.

In contrast to intelligibility, the stiategy of

credibility develops a theology of nature by es-

tablishing the tenability oftheological claims

in light of what science shows us about the

breadth, depth, and lim-

its ofhuman rationality.

Credibility, understood

in this way, involves es-

tablishing resources for

rationally motivated be-

lief. This strategy pri-

marily draws from

science's account of the

world a picture of hu-

man rationality which

allows for, even validates, theological claims

and styles of argumentation. In

Polkinghorne's words, the strategy of cred-

ibility presents an explanation (i. e., warrant

or motivation) for religious belief

...comparable to the kind of explana-

tion one might offer of one's conviction

that matter is composed of quarks and

gluons and electrons.''^
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It is not that Polkinghorne lacks interest in

science's actual account of the world—far

from it—but rather that he finds equally in-

teresting, even more illuminating, the episte-

mological lessons science offers regarding the

"how" and "why" of our beliefs about God

and Creation. The strategy of credibility, in

short, appeals to science to render God cred-

ible. As a strategy, it too differs markedly from

that of natural theology. Instead of setting its

sights on proving the existence of God, it en-

deavors to motivate, deepen, secure, and in-

evitably refine existing belief in God in light

of what is known about how the world has

come to be apprehended through science.

Theology of nature has (at least) these two

strategies available to it: ( 1 ) to employ theol-

ogy to extend the intelligibility of world as

we know it through science, and (2) to em-

ploy the epistemological lessons of science

to strengthen the credibility of theological

claims about God, humanity, and the cosmos.

With these definitions in hand, the differences

between Peacocke and Polkinghorne begin to

appear more clearly. A quick review of the

epigraphs at the beginning of this paper will

perhaps now yield not only a sense of the dis-

tance between Ritschl's concerns and those

of Peacocke and Polkinghorne, but also an

increased appreciation for the differences be-

tween a theology that intends to make "the

science of its times" intelligible and one that

intends to establish the credibility of the

"strange and exciting" claims of theology in

light of science. Several specific examples

of Peacocke and Polkinghorne 's implemen-

tation of these strategies paralleling the themes

of the previous section will help to shed fur-

ther light on their differences.

Peacocke and Polkinghorne have similar

views of the way science works—both are in-

fluenced by (and express similar reservations

about more constructivist versions of) recent

work in the philosophy and history of sci-

ence—and yet each casts the methodological

import of science in strikingly different lan-

guage. For Peacocke, "theology, like any

other human inquiry into the nature of real-

ity, must use the same general criteria of rea-

sonableness as, say, science itself." ^^ Among
the criteria he lists are: fit with data, internal

coherence, comprehensiveness, cogency, sim-

plicity, fruitfulness, and (for theology) giving

meaning for personal existence. Theology,

says Peacocke, "cannot avoid running the

gauntlet of these criteria of reasonablness. .

."

^^ His is by no means a positivist view of sci-

ence, and yet he insists that theology strictly

adhere to a set of general criteria in order to

contribute to the quest for intelligibility.^^

Polkinghorne, on the other hand, focuses on

the richness of human rationality by pointing

repeatedly to parallels and analogies between

scientific and theological methods regarding

issues such as the role of unique events in

advancing knowledge, the necessity of

complementarity as a tool ft)r describing re-

ality, the place of dynamism in the being of

God and creation, the difficulty of theory

choice in the absence of crucial experiments,

and the need for "corrigible boldness" in both

cosmology and New Testament studies.^^ Al-

though one might think Polkinghorne's pro-

fessed "bottom-up" scientific approach to the-

ology would be compatible with Peacocke's

concern to establish general criteria of rea-

sonableness, Polkinghorne is in fact more

concerned to ensure continuous contact be-

tween theology and the details of human ex-

perience than he is to confine theology inside

any sharply defined methodological bound-

ary.^** Thus, while the strategy of intelligibil-

ity is to demand that theology meet various

general criteria of rationality, the strategy of

credibility is to develop a view of rationality

rich enough to encompass theological patterns

of thought and broad enough to reveal paral-

lels between theological and scientific modes

of reasoning.

Peacocke and Polkinghorne are notably

divided over the implications of scientific

knowledge concerning biological reproduc-

tion for the theological issue of the Virgin

Birth, or more precisely stated, the issue of

Jesus' virginal conception. According to

Peacocke, for Jesus to have been "fully hu-

man" he must have had a human father. Bio-

logical science tells us that without a Y chro-
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mosome—which only males can pass on, and

which only they inherit—Jesus would not

have been be)ni male. Jesus, like all men, must

therefore have inherited a Y chromosome

from a human father.^'' If theology is to make

sense of the special character of the person of

Jesus by appealing to the notion of incarna-

tion, Peacocke contends that it will have to

do so within the confines of our understand-

ing of biological reproduction. Although

Polkinghorne alludes to the difficulty posed

by the issues Peacocke raises for a bottom-up

thinker like himself, he nonetheless defends

the Virgin Birth on the basis of scriptural con-

siderations together with the "symbolic ap-

propriateness of the fusion of divine initia-

tive and human co-operation." "' Thus, al-

though both authors acknowledge the relevant

scientific issues, Peacocke insists that if the-

ology is to contribute to the intelligibility of

the Virgin Birth, it must play the hand it has

been dealt by science, while Polkinghorne

defends the credibility of the nanative, even

though it appears to be a biological impossi-

bility.

In spite of the fact that both Peacocke and

Polkinghorne articulate a rich, differentiated

view of reality, they have strikingly different

views of the human person, which reflect their

different theological strategies as much as

their commonly held anti-reductionist convic-

tions. Peacocke, for instance, develops a de-

tailed hierarchy of reality (with correspond-

ing sciences) as part of his argument against

a dualistic view of the human person and for

a view of the person as a "microcosm" of the

multi-leveled, but thoroughly physical, "mac-

rocosm."'" Peacocke 's claim that human be-

ings are made of the very stuff of the world

undergirds his idea that God's interaction with

humanity is only a more intense fomi of God's

interaction with the world in general.

"

Polkinghorne, on the other hand, is more con-

cerned to construct a metaphysical view that

includes from the outset realities such as men-

tality and free will. His own "ample and

many-valued view of human nature" builds

on his discussion of the ideas of

complementarity and openness, which, he ar-

gues, point to a world of becoming in which

"there are opportunities for the action of causal

principles, other than the merely mechanical

interaction of parts.'"*' Whereas Peacocke pre-

sumes the sufficiency of known natural pro-

cesses to explain personhood, Polkinghorne

suggests a degree of novelty and receptivity

in nature beyond what science can presently

describe. By appealing to processes not within

the reach of current science, Polkinghorne

argues for the credibility of a more traditional

theological anthropology on the basis of the

continual advance (and abandonment) of sci-

entific theories. Peacocke, on the other hand,

takes the best available science as a relatively

adequate account of persons within which

theology must operate as it attempts to make

the concept of personhood intelligible.

A key point of difference between

Peacocke and Polkinghorne lies in their esti-

mation of God's relation to the world.

Peacocke argues for a panentheistic view:

[Tjhe processes revealed by the

sciences are in themselves God acting

as Creator. . . God is not lo be found as

some kind oi additional factor added on
to the processes of the world. '^

God, in Peacocke's panentheistic view, is (but

is not limited to) the world considered at its

most comprehensive level. Because God is

natural processes acting in themselves, these

processes are rendered amenable to meaning

and purpose; that is, they can be made intelli-

gible. By contrast, Polkinghorne describes

the relation between God and the world in

more traditionally theistic terms. Although

he accepts a kind of eschatological

panentheism, he calls the regularities of na-

ture at best a "pale reflection of the faithful-

ness of the Creator" and is unsatisfied with

Peacocke's equating natural processes with

God's action.
"^"^

Instead, he prefers to reshape

the traditional view of divine action by inter-

preting novelty and change in nature as a con-

sequence of God's allowing creation to be it-

self. Rather than making natural processes

intelligible by equating them with God's ac-

tion, Polkinghorne attempts to present a cred-

ible version of God fulfilling the divine pur-
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poses in the world by blending the idea ofGod
allowing nature to develop under its own in-

tegrity with the idea of God working in and

through nature's openness.

Perhaps one of the most striking differ-

ences between Peacocke and Polkinghorne

centers on their disparate views of the rela-

tion of the "Empty Tomb" to the resurrection.

Given Peacocke 's view that theology must

confonn to the standards of rationality adhered

to by science, it is not surprising that he pre-

fers to remain agnostic about the empty tomb,

arguing instead for a notion of resurrection

that does not dispute the finality of biological

death. In light of the loss of continuity that

accompanies death, through the decay and dis-

persal of the body's molecules. Peacocke ar-

gues that resurrection should be understood

as a re-creation or transformation that does

not depend upon bodily continuity."^'' He opts

to make the notion of death and a "victory

over death" intelligible by developing his in-

terpretation of resurrection independent of any

consideration of physical transformation. Ac-

cording to Peacocke, Jesus' resurrection can

be relevant to us—as beings whose bodies dis-

perse upon death and eventually contribute

to future life, even human life—only if we

can be resurrected in the same manner as Jesus

was. If Jesus' resurrec- g
tion depended on the

transformation of his

physical body before

decay had set in, an "in-

superable, logical gulf

lies between us and

him." Peacocke argues

that resurrection cannot

depend upon bodily

continuity and must, for

Jesus and for us, consti-

tute a "/r-creation into

a new mode of existence." ^^ For

Polkinghorne, the empty tomb of the resur-

rection proleptically announces the common
eschatological destiny of humanity and all

creation."^" Although theology has, over the

centuries, been rather ambiguous about

nature's place in the consummation of cre-

ation,''" Polkinghorne offers an account of

Christian hope that establishes the credibility

of the traditional theological claim of bodily

resurrection by linking the transfomied ma-

teriality of the resurrected Christ to the mate-

riality of all creation. Peacocke, as I have

shown, retreats from the traditional claim of

bodily resurrection in his choice to situate the

irreversible finality of physical death within

the context of hope in God's ultimate affir-

mation of personhood.

Other examples could be adduced as well,

but these five suffice to establish my claim that

although Peacocke and Polkinghorne share a

set of concerns that motivate their interest in

theology of nature, they have strikingly differ-

ent strategies for pursuing their work. Within

Peacocke's strategy of intelligibility, the meth-

ods and ideas of science act as a tether on theo-

logical claims. One does occasionally find him

employing the limits of science in support of

theological claims, as in this remark:

[Ujltimate ineffability in the nature of

the divine parallels... our ullimate

inability to say what even things and

persons are in themselves.'''

In general, however, he emphasizes the con-

straining role of science upon theology.

Polkinghorne 's strategy of credibility allows

theology considerably more room to maneu-

Peacocke insists that if theology is to

contribute to the intelligibility of the Virgin

Birth, it must play the hand it has been

dealt by science, while Polkinghorne

defends the credibility of the narrative,

even though it appears to be a biological

impossibility.

ver. His willingness to portray not only the

strengths of the scientific method but also its

limits yields a broader concept of human ra-

tionality designed to accommodate and sup-

port a wider range of theological claims. Sig-

nificantly, Polkinghorne himself makes the
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following comment about the relation between

his own approach and that of Peacocke:

At issue [between Peacocke and

myself] is the degree to which scientific

concepts should be allowed to mould
and intluence the conceptual apparatus

of theological thought, and the degree

to which theology must retain (as

science does unquestioned) its own
portfolio of irreducibly necessary

ideas.''-

This is precisely the issue I have developed

through my discussion of the strategies of in-

telligibility and credibility.

IV. Theology of nature's dilemma
In my argument that Peacocke and

Polkinghorne employ distinct strategies for

developing a theology

of nature, two notice-

ably different ways of

understanding what it

means to "take science

into account" have

emerged. According

to the strategy of intel-

ligibility, theology

ought to focus prima-

rily on the actual de-

tails of scientific ac-

counts of the world

(scientific concepts and theories) and adjust

itself accordingly, in order to participate fully

in the human quest for meaning. On this ac-

count, theology should place heavy emphasis

on incorporating scientific accounts of the

world—the second theme of a theology of

nature—and allow science to act as a con-

straint upon theology, pruning concepts and

doctrines according to their congruence with

scientific description. In contrast, credibility

emphasizes detailed investigation of scientific

methods (the first theme of a theology of na-

ture) in order to equip theology with a more

nuanced understanding of the inner workings

of science and of the rich resources of human

rationality, and thus to embolden theology in

its defense of theological claims. On this ac-

count, science is understood to offer support

to theology by contributing to a better under-

standing of the breadth and depth of human

rationality and its capacity to encompass and

sustain theological reasoning. Having pre-

sented my argument, I now want briefly to

explore the relation between these two strate-

gies. The obvious tension between them leads

to the question of whether it is possible to de-

cide which strategy is preferable. Ought one

strategy be chosen over the other? And what

considerations might enter into such a deci-

sion?

I propose dubbing the tension between

these two strategies the "science dilemma,"

because, in fact, science itself puMs theology

of nature in both directions. Or put more pre-

cisely, actual scientific accounts of the com-

plex and interconnected world seem to encour-

Shoiild theologians attempt to restructure

theology along lines more consonant with

scientific viewSy or should they resist such

consonance^ knowing that science^ prop-

erly chastenedy is not capable of vetoing

theological claims^ no matter how unlikely

or strange?

age theological engagement, while careful

examination of the processes of science (pro-

vided by recent philosophy of science) sug-

gests that theology is justified in adopting a

critical, self-confident, even self-reliant, atti-

tude towiu^d science and its description of the

world. For any given point of apparent con-

flict between theological and scientific ac-

counts of the world, the dilemma immediately

appears: should a particular theological con-

cept or doctrine such as physical resurrection

be reinterpreted, revised, or abandoned in light

of scientific knowledge, or should theology

resist the implications of the relevant scien-

tific account? More generally, should theo-

logians attempt to restructure theology along

lines more consonant with scientific views,

or should they resist such consonance, know-

ing that science, properly chastened, is not

capable of vetoing theological claims, no
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matter how unlikely or strange? What crite-

ria might help in deciding between these two

strategies? The historical irony here is that

while numerous scientific developments of

the twentieth century have stimulated a de-

sire among theologians for bridge-building

—

in ways that would have been unthinkable for

Ritschl—the methodological tools carefully

assembled by theologians for entering into

dialogue with the sciences have often seemed

better suited for constructing observation tow-

ers than for building bridges."

Furthermore, these two strategies present

a dilemma for theology of nature rather than

a straightforward choice because when taken

individually, each strategy comes with con-

siderable risks. While the strategy of intelli-

gibility "plays fair" with scientific accounts

of the world by allowing science to constrain

theology, uncritical acceptance of this strat-

egy hazards a theological capitulation to sci-

ence that would ultimately disallow theology

its central claims (such as physical resurrec-

tion). The strategy of credibility, on the other

hand, correctly points us to a broader notion

of human rationality, but a wholehearted

embrace of this strategy raises the possibility

of unduly immunizing theology against

science's ability to safeguard our fallible

epistemic endeavors from untethered conjec-

ture (regarding, for example, the Virgin

Birth ).''^ The tension between these two strat-

egies resists easy resolution. As a result, to-

gether they pose a genuine dilemma for the

construction of a theology of nature.

Is there somewhere to turn for help in re-

solving this dilemma? Fortunately, a good

deal has been written on the relation between

science and theology in recent decades. To

name only some of the more prominent fig-

ures who have written on this subject, I would

mention Michael Banner, Ian Barbour, Philip

Clayton, Niels Gregersen, Sallie McFague,

Alister McGrath, Nancey Murphy, Wolfhart

Pannenberg, Wentzel van Huyssteen, and

Mikael Stenmark. Might these authors pro-

vide a way out of the science dilemma? I

believe the answer is, unfortunately, no,

though some have more to offer than others.

In spite of the diversity of views and ap-

proaches taken by these authors, none offers

an entirely satisfactory solution to the prob-

lem. Although it is beyond the scope of my
argument in this paper to warrant this claim

in detail, a brief summary will suffice to show

why I believe these authors do not provide a

solution to the science dilemma.

Much recent writing on the relationship

between science and theology has tiiken the

form of investigating the developments of

twentieth-century philosophy of science, and

then applying these developments to the is-

sue of theological method. Given the diffi-

cult situation theologians faced in the middle

of the twentieth century regarding the cogni-

tive status of their claims, this was no doubt

the best place to begin. The downfall during

this period of the logical positivist paradigm

of knowledge, which had reigned supreme

during the early part of the twentieth century

and which condemned theology outright as

non-empirical and thus meaningless, meant

that the most pressing task with regard to the

relationship between theology and science

was to marshal resources for reclaiming the

integrity of religious belief and theological

rationality. Two examples of this approach

include early works by Barbour and

Pannenberg.'''^ Although each of these authors

elsewhere engages the actual findings of sci-

ence,'''' neither included in their discussion of

the methodological characteristics and rela-

tionships of theology and science anything

that might shed light on the science dilemma.

Pannenberg, for example, in his magisterial

Theology and the Philosophy ofScience, dealt

at length with the question of whether theol-

ogy can be called a science, but nowhere at-

tempted to develop a set of principles for clari-

fying whether or how theology should incor-

porate knowledge from the sciences.

Barbour's discussion of the philosophy of sci-

ence in Myths, Models, and Paradigms de-

fended the referential character of religious

language in light of recent philosophy of sci-

ence, but did not go on to provide any sort of

framework for enabling the critical interac-

tion of scientific and theological concepts.
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Building on Barbour and Pannenberg's

early insights, others have followed a similar

pattern in discussing the methodological re-

lations between science and theology: intro-

duce the thesis that theology "must take sci-

ence seriously," but then develop it by argu-

ing for the explanatory power and integrity

of theology based upon a careful and critical

interpretation of philosophy of science with-

out any detailed discussion of how theology

should critically engage the concepts and theo-

ries of science. Banner, for example, meticu-

lously reviews developments in twentieth-

century philosophy of science in iirguing for

the existence of parallels between scientific

and theological methodology.*''' Clayton, fol-

lowing Pannenberg, focuses on the mediat-

ing role of the social sciences by constructing

an epistemological continuum that would link

types of knowing found in the physical sci-

ences and theology.'''* McFague's insightful

examination of the role of metaphor in theol-

ogy draws on the place of metaphor in scien-

tific discourse, but her work is largely devoid

of reference to actual scientific accounts.*'''

Similarly, van Huyssteen focuses in his early

work on the quest for "epistemological cred-

ibility," through a careful discussion of phi-

losophy of science; but he offers few refer-

ences to actual scientific theories.^" Nancey

Murphy's discussion of theology's options for

interacting with science mentions two strate-

gies similar to those I have here designated

as the science dilemma: ( 1 ) hybridization re-

sulting from the incoiporation of scientific

theories into theological formulations, and (2)

competition resulting from theology present-

ing its own view (e.g., of religious experience)

as an alternative to a secular scientific account

of the same phenomenon—but, again, she puts

forwiird no criteria for considering what might

make one option more appropriate than the

other.^' In a more recent contribution—which,

disappointingly, breaks little new method-

ological ground—McGrath looks for points

of methodological divergence as well as con-

vergence, but concludes minimally that be-

lief in God can be maintained in light of what

science tells us (e.g., about the place of evil

and suffering in the world).''- Stenmark's re-

cent helpful discussion of rationality in light

of the epistemic limits encountered in every-

day life likewise offers no insight for discern-

ing how theological beliefs should be con-

strained by science, beyond arguing that all

belief should remain open to criticism."

Gregersen, too, has no answer to the science

dilemma; but he does at least lay hold of its

basic structure:

[T]heology always runs the double risk

of either conllating theological and

scientific language or of prematurely

putting barriers to the coherence

process.^"*

Despite much careful reflection and impor-

tant insight into the relation between science

and theology, none of the works mentioned

above manages to go beyond an initial call

for critical dialogue.

Nonetheless, this body of literature has

succeeded in taking what must be considered

a crucial step toward re-establishing connec-

tions from theology to science. The impor-

tance of these authors' insights regarding the

philosophy of science vis-a-vis theology can-

not be overestimated, especially in light of

logical positivism's previous dismissal of the-

ology, and neo-orthodoxy's subsequent refusal

to engage science at all. And yet, in spite of

this genuine advance, no set of criteria has

appeared for deciding when theology should

undertake to revise its claims in light of sci-

ence and when it ought to resist such intru-

sions—the dilemma remains.

In light of the fluid nature of both theol-

ogy and science, is it even feasible to ask for

criteria for a critical theological appropriation

of science? Granted, the task of exploring

the degree to which science and theology

—

both living and changing traditions—share a

common or analogous epistemology and draw

from the same resources of human rationality

is never finished. Nonetheless, theology's

engagement with scientific concepts and theo-

ries cannot be postponed in anticipation of a

definitive methodological account of their

processes and relationship. Theology in the

past has made better and worse assumptions
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about the physical world, and it will continue

to adopt a particular working understanding

of the processes and constituents of the world.

If theologians cannot avoid the difficult task

of responsibly appropriating scientific insights

into theology, perhaps it is wise to see if re-

cent insights can be leveraged in order to

clarify what "responsibly" means.

In this regard, it is helpful to revisit the

work of Philip Clayton, who in his Explana-

tionfrom Physics to Theology asks what might

count against theological assertions that ap-

pear to contain empirical claims, but which

may not be immediately testable (e.g., the res-

urrection). Clayton lists three criteria: (1)

internal contradiction, (2) empirical predic-

tions that are falsified, and (3) tension between

a theological assertion and the corresponding

natural explanation.^"^ Clearly, the second cri-

terion appears to be a remote possibility for

theology in most cases, but this may be an

area in which theology should endeavor to

adopt a more "scientific" character (depend-

ing, of course, on whether one opts for a more

redescriptive vl^-w of theology, such as

Gregersen's, or a more boldly predictive one,

such as Murphy's). With regard to (3), unfor-

tunately Clayton does not describe in detail

the degree or kind of

tension that would

count against a theo-

logical assertion. He

does, however, make
the important observa-

tion that religious be-

liefs can never be evalu-

ated individually, given

the contextual con-

straints and demands inherent in theology.^''

In his most recent work, God and Con-

temporary Science, Clayton provides a more

sustained answer to the question of what it

means to take science seriously. Like

Gregersen, he has a basic grasp of the sci-

ence dilemma: the relevant theological goal,

he says, is to develop a theology constrained,

but not dictated by science." He suggests

several criteria for a responsible theological

engagement with science: (1) openness to

scientific results and the directions they point,

(2) willingness to wrestle with tendencies that

run counter to traditional theological answers,

and (3 ) openness to revising dearly held theo-

logical conclusions. He goes on to specify

two options for theology when faced with the

task of rejecting the apparent implications of

science: either (4) search for other reasons

inherent within the sciences themselves to

support the theological claim,^** or (5) locate

reasons that might be convincing from other

fields such as history, ethics, or philosophy.

Finally, he adds (6) the obligation to avoid

misusing science by attempting to "prove"

theological claims which ultimately must be

judged on the basis of their theological ad-

equacy (which will include, but not be lim-

ited to, taking their congruence with science

into account)."

What should be made of Clayton's ap-

proach in relation to the present concern?

While his criteria are helpful in evoking the

attitude that theology of nature must hold to-

ward science, and while he elucidates options

for theology of nature if it chooses to remain

in tension with science, the issue of whether

to adopt or resist a particular scientific con-

cept or theory remains hidden in the move-

The central challenge for theology of

nature is to avoid either inappropriately

resisting science when it should be em-

braced, or inappropriately embracing

science when it ought to be resisted.

ment from criterion (3) to (4). In fact, Clayton

thinks that an informed understanding of sci-

entific conundrums and limits points to the

need for a broader metaphysical discourse, a

common framework for formulating agree-

ments and disagreements, without which no

further clarification can be attained on this

issue. Having developed in this paper two

strategies for theology of nature, which as an

approach to integration explicitly rejects the

idea of a relying upon a broader philosophi-
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cal schema, to arrive now at an apparently

unresolvable dilemma suggests that Clayton

may indeed be right. Whether or not his ap-

proach could be successfully implemented

without slipping into "systematic synthesis"

is an issue that needs to be engaged, though I

cannot address it here.

Why has the search for criteria by which

to mount a critical theological appropriation

of science proven so difficult, the criteria so

elusive? In addition to Clayton's sugges-

tion of the need for a broader metaphysical

framework, I would like to conclude by

drawing attention to one other possibility.

Perhaps some clarity can be gained by re-

phrasing the concern. Instead of asking.

"What constitute adequate criteria for a criti-

cal appropriation of science?" one might ask,

"What would ensure the rationality of a theo-

logical decision to adopt or resist a particu-

lar scientific viewpoint?" As I have noted,

the central challenge for theology of nature

is to avoid either inappropriately resisting

science when it should be embraced, or in-

appropriately embracing science when it

ought to be resisted.

Wentzel van Huyssteen, in his discussion

of Harold Brown's treatment of rationality,

emphasizes the key role of judgment in all

human cognition and argues for the impossi-

bility of obtaining a guarantee or achieving

certainty when faced with the choices pre-

sented by the science dilemma. Although cri-

teria such as those being sought here may aid

in decision-making processes, a shift from a

rules-based understanding (or a criteriological

conception)**" of rationality to a judgment-

based understanding locates rationality

squarely within the agent who is making de-

cisions, rather than in the logical relations

between evidence and belief; such a shift

seems to preclude any neat resolution to the

science dilemma.**' In accordance with van

Huyssteen's view, Fraser Watts makes the fol-

lowing assessment:

[The search for and deployment ot"l

clear ground rules for evaluating how
well particular theological accounts and

scientific accounts sit alongside one

another... [will] be a mailer of judgment

rather than of strict logic, not unlike the

judgments scientists routinely make
about how well a particular scientific

theory sits with a body of data.**-

Clayton, too, seems to agree that the process

of judgment, which he defines as the forma-

tion of a "cognitive attitude," is ultimately

beyond the grasp of any rules-based rational-

ity.**' For these authors, the human person and

community emerge squarely at the center of

the decision-making process, whether in sci-

ence or theology. According to Calvin Sclirag,

what is needed, and in fact what an examina-

Uon of human rationality shows we have, is

the use of "criteria without criteriology."**"* In

light of this important insight into the nature

of human rationality, it would appear that any

set of criteria one might develop can play only

a supportive role as theology of nature seeks

to be informed by science.*'

Conclusion
As the need to include the accumulated

wisdom of science within theological patterns

and methods of reflection grows ever more

pressing, appropriate means must be devel-

oped for critically engaging scientific meth-

ods, concepts, and theories. The approach

identified in this paper, theology of nature,

with its interest in scientific methods and ac-

counts, its rich view of reality, its sense of

God's engagement with creation, and its in-

sistence on the significance of all creation for

God's purposes, is well suited to the challenge

of crafting a scientifically infomied view of

God, humanity, and the world.

Within this general approach, however, the

strategies of intelligibility and credibility rep-

resent two different impulses: one to make

sense of the world in which we live, and the

other to make sense of the God in whom we

live. These strategies stem from the same im-

pulse—a desire to make sense of the connec-

tion between God and Creation—but move

in opposite directions, one wanting to tether

theological thought to the world as it is known

through science, and the other wanting to ab-

stract lessons from science about human ra-

tionality to yield a more expansive view of

the rational resources available for theologi-
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cal reflection. In addition to adding a layer

of clarification to Barbour's typology, the

strategies of intelligibility and credibility pro-

vide a lens for understanding the related, but

distinct theological agendas of Peacocke and

Polkinghorne in their Gifford Lectures. The

difficulty of establishing criteria by which to

evaluate the merits of these strategies in rela-

tion to particular points of contact between

theology and science constitutes what I have

called the science dilemma for theology of

nature. Whether or not the central role ofjudg-

ment in the processes of human rationality

precludes any neat resolution to the dilemma

posed by these strategies is a question that

demands further investigation. Nonetheless,

in identifying these strategies and in pointing

to the unresolved nature of their relationship,

this paper has clarified theology's task as it

seeks to develop a robust view of God, hu-

manity, and the world in light of what is

known through science.
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Endnotes:

l.Ritschl, vol.3, p. 20.

2. Peacocke, Theology for a Scientific Age,

p. 7.

3. Polkinghorne, The Faith of a Physicist,

p. 7.

4. For an original and insightful reading of

Kant—and Hegel, as well—on the problem

of relating nature to spirit in light of the rise

of modern science, see Galloway.

5. When Darwin published his controver-

sial theory of biological evolution in 1859,

the problem of relating spirit to nature was

already fimily ensconced in the modern theo-

logical mind. The notion of common decent

among species did, however, intensify this

problem by inaugurating a detailed investi-

gation into the connections between human

and natural history. The variety of theologi-
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cal responses to Darwin's theory is summa-

rized in Welch, ch. 6, especially pp. 198-208.

6. In Ritschl's own words, nature's '"lack

of kinship with God" meant that it could not

be "the direct object and the last end of his

loving will" (Ritschl, pp. 219-28).

7. Jiirgen Moltmann has commented suc-

cinctly on theology's retreat into the human

realm: "Ostracized from cosmology by the

natural sciences, Christian theology became

anthropology" (Moltmann, p. 205).

8. See, for example. Green, pp. 3-22; and

Polkinghorne and Welker.

9. On the question of natural theology,

Polkinghorne suggests that although its focus

on human reason rather than divine revela-

tion has in the past led to perversions such as

the "German theology" developed by part of

the Church under Hitler, a genuine form of

natural theology could nonetheless be inte-

grated "with the rest of theological discipline

in a single endeavor to learn of God" {Faith

of a Physicist, pp. 42-43). Peacocke notes

that natural theology has correctly been in-

terested in what the sciences have to say about

the world, even if God's presence has some-

times "been too readily discerned in details

of the world's phenomena" {Theology for a

Scientific Age, p. 99).

10. Barbour's typology also appears in

chapter 4 of Religion and Science, which is a

recently published revised and expanded ver-

sion of his widely used Religion in an Age of

Science. In his typology, the conflict and in-

dependence views share an oppositional un-

derstanding of the relation between religion

and science, but independence avoids inter-

action by demanding strict sepaiation between

scientific and religious spheres of knowledge,

whereas contlict sees only inevitable feud.

Dialogue and integration share a more con-

ciliatory attitude, but integration goes beyond

dialogue's interest in comparing the general

features of science and religion by develop-

ing direct relations between theological doc-

trines and scientific theories. For other

typologies developed in response to

Barbour's, see Haught, and Peters. It is help-

ful to remember that the use of the term "dia-

logue" in the conventional phrase "theology-

and-science dialogue" refers to the interdis-

ciplinary character of the discussion, not to

the specific meaning Barbour reserves for the

term "dialogue" in his typology (more on this

below.)

1 1

.

Peacocke and Polkinghorne employ a

wide range of terms to describe their ap-

proaches. Although both authors use the terms

"intelligibility" and "credibility" through their

writing, my choice to associate one term with

a particular author reflects the differences I

wish to highlight. Of course, neither strategy

implies the other's negation: intelligibility

does not imply incredibility any more than

credibility implies unintelligibility.

12. A question related to but beyond the

scope of this paper is whether theology can

be understood as having legitimate recipro-

cal influence upon science. The challenge of

creating a genuinely two-way interaction be-

tween theology and science is plagued with

difficulties and dangers, but it is a question

that any theology taking itself seriously as a

description of reality cannot avoid. My dis-

cussion here assumes an explanatory role for

(or cognitive dimension to) theology while

acknowledging that theology plays other roles

as well, such as expressing personal and so-

cial desires in the language of faith, guiding

human conduct, and bringing a sense of mean-

ing to life. This paper focuses specifically on

characterizing two options available for a the-

ology which wants to be informed by science

but which takes its task to be more than mere

redescription of the world given tlirough sci-

ence.

1 3. It should be noted that I am drawing on

Peacocke and Polkinghorne for the specific

purpose of identifying and characterizing

these strategies. Thus, I do not provide an

overview of Peacocke's or Polkinghorne's

larger contribution to the theology-and-sci-

ence dialogue, or even of the contribution they

make in their Gifford Lectures. Neither do I

argue that one finds the strategy of intelligi-

bility, for example, consistently implemented

across Peacocke's writings, or that either
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author's theological views follow logically

from the strategy he employs. An extension

of my project might examine the historical

development of Peacocke's and

Polkinghorne's views on this issue. In

Peacocke's writings, for example, I suspect

one could observe a shift from an early affin-

ity to natural theology to a later emphasis on

theology of nature. Peacocke's use of the term

"credibility" in the title of a more recent

(1996) work, God and Science: A Quest for

Christian Credibility, seems to suggest a fur-

ther shift in his approach; but as it turns out,

this short book is essentially a condensed ver-

sion of Theology for a Scientific Age and

shows no shift away from the strategy of in-

telligibility. In the preface of this book,

Peacocke suggests that his approach is "not

so much 'faith seeking understanding" [as with

Polkinghorne and the strategy of

credibility]. . .but rather 'understanding seek-

ing faith'" (p. viii).

14. For Barbour's own discussion of inte-

gration, see his Religion and Science, pp. 98-

105.

15. As of late, those allied with the Intelli-

gent Design movement are attempting to re-

vive the argument from structural complex-

ity by appealing to the notion of improbabil-

ity. Even if this strategy is ultimately judged

to be successful—and I am doubtful that im-

probability is a helpful concept in the context

of unrepeatable historical events— it would be

no less susceptible to Hume's criticism than

was the work of the seventeenth and eigh-

teenth century British natural theologians: a

gap remains between the relatively abstract

notion of the existence of a divine designer

and a particular understanding of, say, the

Cliristian or Jewish God.

16. Barbour, op. cit., p. 105.

17. Ibid.

18. Ibid., p. 360.

19. For "theology of nature" in the nairower

sense, i. e., assessment of the place of the natu-

ral world in Christian thought, see Santmire's

work in The Travail of Nature, and Nature

Reborn. For other examples of the temi "the-

ology of nature" used in distinction from

"natural theology," see Hendry; and

Pannenberg, Toward a Theology ofNature. It

would perhaps be better for me to employ a

new term here and keep "theology of nature"

for reflection on the natural world in the nar-

rower sense. For the time being, however, I

have chosen to retain Barbour's terminology

rather than adopt a more accurate but awk-

ward term such as "scientifically informed

theology."

20. I take this phrase from the title of the

helpful assessment of the status of Christian

belief in contemporary scientific culture pro-

vided by Allen: Christian Belief in a

Postmodern World: The Full Wealth ofCon-

viction. Similarly, van Huyssteen contends

that we should be able to enter the interdisci-

plinary conversation between science and the-

ology "with our full personal convictions,

while at the same time stepping beyond the

strict boundaries of our own intellectual con-

texts" (p. 33).

2 1

.

For a brief but clear survey and assess-

ment of twentieth-century developments in the

philosophy of science, see Jiang Tianji.

22. Polkinghorne, Faith of a Physicist, p.

46; Peacocke, Theology for a Scientific Age,

p. X.

23. Peacocke, loc. cit.

24. Polkinghorne, op. cit., p. 7.

25. Theological interest in scientific meth-

odology carries with it the benefit of increas-

ing our general awareness of the fallibilist,

hypothetical nature of all human knowledge.

Although a theologian may reasonably engage

the best-established scientific concepts and

theories of the day, those with a special inter-

est in and familiarity with science need to lead

the way in the quest for theological

provisionality, which will not only require

theologians to work in a more fallibilist mode

but may also bring them into proximity with

more speculative scientific theories. To em-

phasize the hypothetical nature of theologi-

cal statements is not to deny the commitment

of religious faith, but rather to call attention

to the fact that assent to theological claims
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need not be taken to be inimical to an attitude

of openness to criticism. Full acceptance of a

particular belief need not entail absolute dis-

regard for any future counterevidence. Hold-

ing one's commitments as "hypotheses" also

comes from acknowledging that thoughtful

people hold differing views. On this issue,

see Muiphy; van Huyssteen, Theology and the

Justification of Faith, p. 83; Clayton, Expla-

nation from Physics to Theology, pp. 140-4 1

;

Rescher, p. 121; and Stenmark, p. 295.

26. Peacocke, op. cit., p. 18.

27. Ibid., p. 41.

28. Polkinghorne, Faith of a Physicist, p.

156.

29. Peacocke, op. cit., p. 41; cf. pp. 224-

25.

30. Ibid., p. 160-63; Polkinghorne, op. cit.,

p. 163.

3 1

.

Baibour, Religion and Science, p. 101.

32. Peacocke, op. cit., p. 131; Polkinghorne,

op. cit., pp. 61-63.

33. See Placher, for example.

34. Polkinghorne, op. cit., p. 62; compare

to Peacocke, op. cit.. pp. 1 26-27, in wiiich God

is even more closely associated with the suf-

fering of the world.

35. Barbour, op. cit., pp. 102-3.

36. Peacocke, Theologyfor a Scientific Age,

p. 181.

37. Ibid., p. 306.

38. Ibid., pp. 314, 23.

39. Polkinghorne, Faith ofa Physicist, p. 69.

40. Ibid., pp. 86, 164.

41. Peacocke, op. cit., p. 87.

42. Ibid., p. 5.

43. Polkinghorne, op. cit., p. 6.

44. Peacocke, op. cit., p. 91.

45. Ibid., p. 18.

46. Joseph Rouse has argued, perhaps a bit

too strongly, that "there are no generally ap-

plicable standards of rational acceptability in

science. There is only a roughly shared un-

derstanding of what can be assumed, what

can (or must) be argued for, and what is un-

acceptable for any given purpose and con-

text" (p. 124). In general, though, I find help-

ful Rouse's attempt to articulate a mediating

philosophical position between the resistance

of Continental philosophy to the totalizing

posture of science and the Anglo-American

inclination to accept science as the example

par excellence of rationality. His balanced

postmodern philosophy of science adroitly

draws attention to the difficulty of applying

standards with such a high level of generality

as those identified by Peacocke. In section

IV, I call attention to the limitations of a

criteriological approach to rationality, regard-

less of the level of generality.

47. Polkinghorne, op. cit., pp. 6, 25; chap-

ter 2. passim, particularly pp. 53, 59, 70, 89.

48. For Polkinghome's own characteriza-

tion of bottom-up versus top-down thinking,

see ibid., p. 11.

49. Peacocke, Theologyfor a Scientific Age,

pp. 275-79. Or, as he says elsewhere, Jesus

"must be not only flesh of our flesh and bone

of our bone, but also DNA of our DNA" (God

and Science, p. 76).

50. Polkinghorne, op. cit., pp. 144-45.

5 1

.

Peacocke, Theologyfor a ScientificAge,

pp. 214-48.

52. Ibid., pp. 211.

53. Polkinghorne, op. cit., p. 26.

54. Peacocke, op. cit., p. 176, emphasis

original.

55. Polkinghorne, op. cit., p. 78.

56. Peacocke, op. cit., pp. 285ff.

57. Ibid., p. 332.

58. Ibid., p. 285. emphasis original.

Peacocke is undoubtedly right in arguing that

resurrection cannot depend upon atom-for-

atom bodily continuity. But it does not fol-

low from this that materiality has only a pre-

liminary role to play in God's purposes re-

garding the fulfillment of creation, a view that

Peacocke seems generally inclined to accept

in Theology for a Scientific Age. Jesus, ac-

cording to Peacocke, defines humanity, "not

by its origins in the physical, biological and

social worlds but in terms of what God in-

tends humanity to become. In and through
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Jesus the Christ we have come to see what

human personahiess can amount to. In his

hfe and death, and supremely, in his resurrec-

tion, we see... the immanent Creator [bring-

ing] created personahiess out of materiahty

into the divine Hfe" (p. 344). Granted, Jesus

marks the fulfihnent of humanity, but why

hmit Jesus' action to creating "personahiess

out of materiahty'*'? If, as Peacocke has pre-

viously argued, there is no basis for asserting

that any particuhir level of reality is "more

real" than any other, why dismiss the idea of

a common destiny for the whole created or-

der, "splendid though such a hope would be"

(p. 285)? My judgment here is that Peacocke's

lingering anthropocentrism works against his

broader theology-of-nature agenda—as when,

for example, he employs the controversial

notion of nature's "propensity" for manifest-

ing consciousness to iirgue for "the emergence

of self-conscious persons. . .as the intention of

God continuously creating through the [natu-

ral] processes" (p. 221; see also pp. 62-69).

Polkinghorne, despite generally being the

more theologically traditional of the two, more

consistently renounces this anthropocentrism.

Peacocke's Christ lacks the cosmic import one

would expect from such a detailed and pro-

found vision of God's involvement in the

world as one finds in Theology for a Scien-

tific Age.

59. Polkinghorne, Faith ofa Physicist, p. 164.

60. See Galloway; and more recently,

Santmire, The Travail ofNature.

6 1

.

Peacocke, Theology for a Scientific Age,

p. 102, emphasis original.

62. Polkinghorne, Scientists as Theolo-

gians, p. 82.

63. The relationship between these two

strategies is identified in somewhat different

language by Schrag, who refers to "the dia-

lectics of participation and distanciation" (p.

65) in his discussion of the "transversal" na-

ture of rationality. Although the dynamism

implied by the word "dialectics" makes his

an apt characterization of the movement of

the rational agent's engagement with multiple

intellectual communities and discourses and

across disciplinary boundaries, I use the term

"dilemma" to signal my unwillingness to ac-

cept the lack of precision implied by the term

"dialectics" for the problem of relating intel-

ligibility and credibility.

64. A self-serving assessment of the philoso-

phy of science completely devoid of

Polkinghorne's sophistication is given in a

brief review of Thomas Kuhn's well-known

The Structure ofScientific Revolutions, found

in the article entitled "The Greatest Books of

the Twentieth Century," printed in the funda-

mentalist magazine World (July 3/10, 1999):

"Kuhn showed why Christians do not have to

fear science anymore. It keeps changing."

More sophisticated but equally appreciative

of Kuhn's insights on rationality, George

Lindbeck writes, "Reason places constraints

on religious as well as on scientific options

even though these constraints are too flexible

and informal to be spelled out in either foun-

dational theology or a general theory of sci-

ence" (p. 131).

65. Barbour, Myths, Model, and Paradigms;

Wolfhart Pannenberg, Theology and the Phi-

losophy of Science.

66. See, for example, Barbour, Issues in

Science and Religion, esp. Part III;

Pannenberg, Toward a Theology of Nature.

67. Banner.

68. Clayton, Explanation from Physics to

Theology. A similar discussion of the herme-

neutical character common to all science, but

one which does not touch on the topic of reli-

gious belief, can be found in Rouse.

69. McFague.

70. van Huyssteen, p. 196.

71. Murphy, pp. 198-99.

72. McGrath, pp. 94-98. It remains to be

seen how McGrath will deal with the science

dilemma in the series he has promised will

follow on specific scientific and theological

topics.

73. Stenmark.

74. Gregersen, p. 215. Gregersen's discus-

sion of seeking coherence at the different lev-

els of data, theory, thought models, metaphors,

and worldviews, is illuminating but unhelp-

ful for my present purposes because he talks
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of the need for critical incorporation of sci-

ence at various levels without ever specify-

ing what "critical" means.

75. Clayton, op. cit., p. 130.

76. Ibid., p. 133.

77. Clayton, God and Contemporary Sci-

ence, p. 161.

78. Fraser Watts suggests one such possi-

bility, namely, that one is entitled to reject a

constraint if a particular scientific view in

question is deemed to be an unwarranted ex-

trapolation from the data; p. 177. In this case,

however, the science in question is bad sci-

ence, which obviously doesn't deserve theo-

logical consideration. But this only begs the

question of what counts as genuine science.

79. Clayton, op. cit., p. 8. His discussion

of a "presumption of naturalism" (pp. 173ff)

on the part of the believer appears to bias his

approach toward the strategy of intelligibil-

ity and the theological program of Peacocke.

In fact, in the preface (xi) he identifies the

project of God and Contemporary Science as

a complement to Peacocke 's work in Theol-

ogyfor a Scientific Age.

80. Sclirag, p. 53.

81. van Huyssteen, Essays in Postfoun-

dationalist Theology, pp. 247ff.

82. Watts, p. 178.

83. Clayton, op. ch., p. 180.

84. Schrag, p. 60. Moreover, as Paul

Feyerabend argues, criteria are typically not

set up in advance of the concepts and theo-

ries upon which they are brought to bear: "they

are often constituted by them and they must

be introduced in this manner or else research

will never get started" (from his Farewell to

Reason, quoted in Sclirag, pp. 60-61 ).

85. As van Huyssteen points out, the task of

establishing criteria would be made even more

difficult on a postmodern view of science as

characterized by local practices which do not

fit neatly into a unitary vision of science (Es-

says in Postfoundationalist Theology, p. 278).

Such a view suggests that no single set of cri-

teria would be adequate across the sciences.
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An Exploration into the Ethics of

Cloning Endangered Species

Carol Drummond
The Graduate College

The Union Institute

Researchers are cloning endangered species, expanding the debate on human cloning to

include both the value ofevolution and the question of whether ethical issues affecting endan-

gered species should be defined in terms of human medical benefit. In this paper, the author

explores these questions and others with evolutionary biologist Kathryn Rodriguez-Clark,

philosopher Holmes Rolston, 111, and toxicologist Don Sparling. Whether or not we are ready

to formulate ethics on the subject, if we do not enter into a serious dialogue now, then we

allow the question of whether to clone any species—including our own—to be decidedfor us.

The possibility of cloning became real in

1997 when Dolly, the cloned ewe, entered the

natural world. Global debate ensued, and

President Clintort initiated a Congressional

hearing that concluded with a ban on the use

of human embryos in federally-funded medi-

cal research for five years. Even with the re-

ality of Dolly, there remained important un-

resolved questions concerning cloning, and

many scientists thought that they would never

be faced with actually having to answer the

difficult questions concerning the ethics of

cloning.

Two of the research hurdles to cloning are

explained below in Excursus 1 . One involved

the length of the teleomere, the biological

clock of chromosomes. If teleomeres could

not be returned to their length at the time of

birth, clones could never be produced with a

normal lifespan; they would be born at the

biological age of their genetic twin. Another

hurdle involved the donated chromosomes

themselves. Early in the life of an embryo,

its DNA differentiates to produce the differ-

ent tissues that make up the future animal. If

DNA cannot be returned to its original undif-

ferentiated state, a new individual can never

be produced. Great discoveries have been

made during the last few years, and when the

ban is reevaluated in 2002, cloning will be a

reality and the debate will be historical.

Continued research on the cloning of ani-

mals was never banned. The November 2000

issue of Scientific American contained a pa-

per presented by researchers at Advanced Cel-

lular Technology (ACT) in Worcester, Mas-

sachusetts, describing their work in cloning

endangered species, such as the guar, the

Sumatran tiger and the giant panda. The ACT
researchers also entertain the possibility of

reincarnating the already-extinct African

bongo antelope and support ongoing projects

elsewhere to clone deceased domestic pets.

The newest science of cloning involving so-

matic cell nuclear transfer is explained in de-

tail in Excursus 2.

Dr. Betsy L. Dresser is one of three ACT
researchers cloning endangered species. She

holds the Virginia Kock endowed chair in

endangered species conservation at the Uni-

versity of New Orleans and is vice-president

of the Audubon Institute for Research of En-

dangered Species. The Institute outlines its

position on the ethics of cloning endangered

species on its website in a statement by CEO
Ron Forman:
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More animals will become extinct in

our lifetime than at any other time in

the history of mankind. If mankind is

responsible for this extinction, then we
also have the responsibility to act on

behalf of these species. We at Audubon
Institute are developing technology to

freeze and stockpile reproductive

material, using common, non-endan-

gered animal surrogates to increase the

birthrate for endangered species, until

those species are tlireatened no more.

This science is a major step towards

eradicating extinction.

It is cieai" thatACT researchers uncovered

an emotionally-charged deep pocket already

established to conserve endangered species in

order to fund their own research on cloning.

As a consequence, questions concerning the

ethics of cloning now include a myriad of to-

tally separate issues that impact endangered

species and are of utmost importance in shap-

ing how we respond to our serious environ-

mental problems of the 2 1 st century.

The question of cloning is now before us,

whether or not we are ready as a society to for-

mulate ethics on the subject. If we do not ex-

amine the controversy now, we will become

used to and accept the idea of cloning. Without

ever entering into serious dialogue, we could

allow the question of whether to clone any spe-

cies, including our own, to be decided for us.

Because endangered species are being

cloned, I am interested as a student of conser-

vation biology in exploring these new areas

now included in the cloning debate. I pre-

sented a set of questions to three scholars from

different disciplines, to examine how their re-

sponses would differ from my own. Only by

beginning such a dialogue can any of us un-

derstand how the decisions before us will

impact the future of humankind and all life

on earth.

I interviewed evolutionary biologist

Kathryn M. Rodriguez-Clark,' philosopher

and environmental ethicist Holmes Rolston,

III,- and Don Sparling,'' a wildlife biologist

and toxicologist. No ACT researcher re-

sponded to my requests for an interview.

The discussion that follows includes fas-

cinating and thoughtful responses that were

often diametrically opposed.

Question 1. Would you respond differ-

ently to a cloned individual of an endan-

gered species than you would to one
born in a wild population?

Holmes Rolston, III, answers, yes, the

clone has a different historical genesis from

the wild individual. The appropriate response

to the clone is to be impressed with the hu-

man technicians, and the appropriate response

to the wild animal is to be impressed with the

animal.

I also answer, yes. I believe that evolu-

tion is a force included in the divine, and be-

cause a clone is produced by humans and does

not originate from within evolution, it lies

outside of our shared oneness with the uni-

verse. On the other hand, because a clone

has life, I cannot deny that it has worth.

Don Sparling responds from a different

perspective. He does not think that there

would be any real difference between a cloned

and a wild individual if the clone were taken

from a wild individual. Clearly, if the clone

had come from an individual that was part of

a long line of captive bred individuals, differ-

ential selection could (and probably would)

have occurred on that captive line compared

to a wild line. Captive selection has been well

documented. In the same way, a cloned ani-

mal is a chimera, not equivalent genetically

to the original species, and most likely would

not have the same fitness as a wild animal.

Question 2. Does a species have value

outside of its natural ecosystem ? If so,

how is its value affected if it is extinct in

wild nature and exists only in a zoo or

preserve?

Don Sparling believes that most definitely

a species has value outside of its natural eco-

system, although that value might be compro-

mised. First, captive animals can serve as

genetic reservoirs for the species at large. If

conditions that led to the endangerment or

extinction of a species in the wild can be cor-

rected, captive individuals would be the only

source for re-establishing the species. Cap-

tive programs are now sufficiently sophisti-

cated to assure that the inbreeding coefficient

can be kept at a manageable level. Second-
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ary values for animals outside of their eco-

system include:

(a) As a possible surrogate for more en-

dangered species. For example, during the

1980s Patuxent used Andean Condors as sur-

rogates for testing medications and procedures

before using them on the even rarer Califor-

nia condors.

(b) As a possible benefit for the human

species in providing medicines, etc. A prob-

lem that can occur, however, is selection pres-

sure due to captivity, which could select for

more docile, easier-to-handle animals or more

cultivable plants that may not be as wary as

wild animals or resistant as wild plants.

Kathryn Rodriguez-Clark agrees that a

species has value outside of its natural eco-

system, for educational purposes at least, and

possibly economic ones. She uses African

violets as an example, which are extinct in

the wild.

Holmes Rolston, III, answers from a dif-

ferent perspective, noting that species have

reduced value in zoos; they become museum
pieces, not animals hv- »^^

ing on their own with

their own defended m-

tegrity.

I, too, answer from

this perspective. I be-

lieve that a species has

less value outside ot its

natural ecosystem, but ;

its value depends on :

why the species now
exists outside of its natu-

,

ral ecosystem. As a rep-
\

resentative individual of

an extinct species, it has little value, since it

only represents our failure to preserve it. I

agree with Don Sparling, however, that a spe-

cies in captivity has value both as a genetic

reservoir and as a research subject for endan-

gered species that have wild populations in

protected ecosystems.

Question 3. Should cloned endangered

species be introduced into the wild to

breed with remaining but still endan-

gered populations ?

Kathryn Rodriguez-Clark makes the in-

teresting observation that it depends on how
the cloning is done. If eggs from another spe-

cies are used, then probably cloned individu-

als should not be introduced into wild popu-

lations because of all the extra-species mito-

chondrial and cellular material introduced,

which could have unforeseen impacts.

She further explains that most efforts at

"cloning" do not produce a true clone but in-

volve denucleating an egg of one individual

that may be from a different species, and in-

serting into this egg the nucleus of the "tar-

get" species. Thus the result is a chimera, an

individual that possesses the mitochondrial

DNA and some cellular machinery of one spe-

cies, and the nuclear genome of another spe-

cies. Not much is known about how these

two genomes interact, but since mtDNA is key

for cellular respiration, it is likely they do in-

teract in significant ways.

Don Sparling answers that if great care

were taken in raising and selecting cloned in-

dividuals to avoid the problems discussed

Sparling thinks that cloning only afew

individuals would be like conducting a

toxicity study on a statistically insufficient

number of individuals: this action could

be more detrimental than no action at all.

It is an oxymoron to consider afew indi-

viduals representative of a species
, for the

species is the sum of its genetic variability.

earlier, there should be no problem. From a

population genetics perspective, the genotype

and relevance of the clones are indistinguish-

able from that of the parent individuals. He

adds:

It is my belief that especially plants

and probably non-human animals do
not have any particular divine charac-

teristics such as souls which would
confound the ethical aspects of such

decisions. However, the theological

implications of such activities have not

been sufficiently pondered.
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Holmes Rolston, III, cautions, "Certainly

not until we are sure whether the clone is nor-

mal in all respects in genes, morphology, be-

havior."

I, however, am continuing to evaluate my
position. Cloning endangered species should

be considered neither as a strategy to avoid

the extinction of a species, nor as a measure

as important as preserv- i

ing habitats and ecosys-

tems. I also do not be-

lieve that cloning should

be considered of equal

value to reproduction

through natural means,

where the diversity of

the genotype is protected. However, I believe

that cloning may have a place where all other

means of preserving a species fail.

Question 4. What importance does the

theory of evolution hold foryou personally?

We all agree that that evolution has a great

importance for us personally, although our

reasons may be different. Don Sparling re-

sponds:

I believe in the theory of evolution in

the sense that natural environmental

changes occur that can alter the

composition of genomes and cause

gradual change in species or the

formation of new species out of pre-

existing ones. That all of this occurs

solely by random, stochastic events,

and that out of this randomness has

come the complexity of nature at the

macro and micro-levels exceeds my
credulity.

Question 5. Should we clone only a few

representative individuals of an endan-

gered species, or should enough genetic

diversity be preserved for evolution to

continue in the species?

I believe that as our scientific understand-

ing of evolution expands, it precludes the

notion that cloning is a vehicle for preserv-

ing evolution. Evolution arises from poten-

tially adaptive mutations, and because these

mutations are only a fraction of the total

number of mutations occurring in an evolu-

tionary dynamic genome, many genetically

separate individuals are required to support

continued evolution. Perhaps the number of

individuals needed to preserve evolutionary

viability is greater than 5000.^ Thus, re-

gardless of other problems that this question

suggests, the number the of genetically dif-

ferent individuals needed to even approach

By taking advantage ofan open niche

y

human beings became intelligent; but they

assumed additional responsibilities^ not

additional rights.

the successful preservation of evolution is

much larger than our capacity to respond by

cloning.

Don Sparling thinks that cloning only a

few individuals would be like conducting a

toxicity study on a statistically insufficient

number of individuals: this action could be

more detrimental than no action at all. It is

an oxymoron to consider a few individuals

representative of a species, for the species is

the sum of its genetic variability. The less of

that variability that is present in the cloned

population, the less it represents the species.

While one might be able to establish a "show-

case" species, what would be produced from

a few individuals would hardly suffice to rep-

resent the species as it once was.

Continuing, he says that deciding on how
many animals or plants are necessary to be

representative is much more open to argu-

ment, especially since we may not have any

idea on how much genetic variability existed

or needs to exist to be representative. If a

measure of genetic diversity were available,

would it be from a time when the species was

healthy and robust or when it was severely

decimated and consisting of only a fraction

of its potential diversity? Would 50% of the

potential diversity be adequate? 75%? 90%?
From a practical aspect, we may have only a

few individuals from which genetic material

could be extracted. In that case, whether the
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species was "restored" would be debatable,

even if the progeny of the cloned individu-

als reached the hundreds or thousands. Evo-

lution would occur in any case but the re-

sults of that evolution may or may not be the

same as if the species had not become endan-

gered or extinct.

Holmes Rolston, III, answers that it de-

pends on whether the goal is to have museum

pieces or animals with wild integrity. The

number of individuals that must be cloned to

provide that diversity depends on the species

and the genetic pool required. Evolution from

clones is not evolution by natural selection

and, therefore, not evolution in the usual

sense.

Kathryn Rodriguez-Clark does not think

that cloning is ever likely to be a mode of

"preserving" a species, except perhaps by

generating enough interest and money to be

put toward preserving wild habitat and sup-

porting other in situ conservation efforts.

Most captive-bred species are barely self-

sustaining, much less capable of surviving

re-introduction in the wild. However, there

obviously are some notable exceptions, such

as black-footed fenets and whooping cranes,

species that can be induced to breed readily

in captivity. Rodriguez-Clark believes that

genetic variation is obviously important, but

so many other issues are normally far more

important in detemiining the persistence of

an endangered species, such as habitat loss,

direct exploitation, lack of political will and

institutional continuity, and even how "cute"

and appealing it is to the public.

Question 6. Scientists involved in clon-

ing research state that the knowledge

we will gain will increase our understand-

ing and treatment of human diseases.

Should we define the ethical issues af-

fecting endangered species in terms of

human medical benefit?

Don Sparling explains that conserving

biodiversity, which is part of what we are dis-

cussing, benefits all species. Human beings

are a natural part of the environment because

we are part of nature, although a unique part.

So, yes, some of the benefit of being able to

clone and maintain endangered species can

be measured in terms of human health, al-

though this in no way should be the primary

value.

He makes a comment at the end of his in-

terview that I think expands upon his answer

here. The cloning of endangered species or

any nonhuman species should not be equated

with the cloning of human beings. Although

we might allow the cloning of nonhumans

(keep in mind that we do that all the time

with plant cutting and shoots—and many en-

dangered species are plants) only human
beings are made in the image of God.

Holmes Rolston, III, disagrees. He be-

lieves it is doubtful that the knowledge gained

from cloning endangered species will increase

the understanding and treatment of human dis-

eases. Neither does he believe that the ethi-

cal issues affecting endangered species should

be defined in terms of human medical ben-

efit.

Kathryn Rodriguez-Clark also disagrees.

She answers that it seems simply false that

we will increase our understanding and abil-

ity to treat human diseases through cloning

endangered species. There are already plenty

of studies of human monozygotic twins, who

are natural clones, which have contributed

immensely to the understanding of diseases.

Cloning endangered species would, if any-

thing, have the goal of preserving as many

different genotypes as possible, whereas in a

disease study context, the value would be in

having many, many replicates of the same

genotype, which is why highly inbred lines

of mice are used. These goals are diametri-

cally opposed.

I read the testimony of Dr. Michael West,

president and CEO of ACT, who explained

to Congress that cloning technology is an es-

sential process in modern biomedical re-

search to help us learn how to reprogram

genes to develop different types of cells and

create different proteins needed in the treat-

ment of many diseases. I also read the de-

bates of bioethicists supporting human clon-

ing who focus their argument on the benefit

to human reproduction, arguing that it is a
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fundamental and a constitutionally guaran-

teed right. I do believe that medical research

should be allowed to proceed on animals, if

the knowledge it produces increases our

knowledge of life.

However, I believe we should not define

the ethical issues affecting endangered spe-

cies in terms of human medical benefit. Their

gene pool is from whence we came: we share

most of our genes with them. Where did hu-

man beings step out of the tlow of history and

assume a different path? Drummond believes

that, by taking advantage of an open niche,

human beings became intelligent; but they as-

sumed additional responsibilities, not addi-

tional rights. Perhaps expanded human con-

sciousness enables the capability of deeper

fulfillment, but we must rethink the concept

of human rights in order to comprehend how

we fit into the whole of the cosmos. We have

Sparlingforesees that if cloning became

acceptable it would become another tool in

the arsenal to maintain biodiversity and

species. As a result, it would become part of

organizedprograms that include habitat

restoration and sustainability. It would not

supplant these programs.

the intelligence to work within the cosmos,

but not the right to have command over it.

Some may introduce here the aigument that

because natural evolution produced humans,

all that we do is natural, that we have a right to

do it because we can. I want to expand on the

answer given by Holmes Rolston, III, to in-

clude his thoughts in Conserving Natural

Value. "We are not discriminating enough to

see that, though humans evolve out of nature

and its processes, we significantly evolve out

of it." Evolved out of nature, human culture

must remain in relative hamiony with nature.

Although all deliberate human behavior is dif-

ferent from the process of spontaneous nature,

behavior that agrees with natural systems is

healthy for human beings, and behavior that

does not is not healthy.^ Defining human medi-

cal benefit in terms of the ethical issues affect-

ing endangered species places us outside of

relative harmony with nature and is not healthy.

Question 7. If endangered species are

cloned, do you believe that momentum and
funding will be lost in efforts to conserve

ttiem by ottier means, such as breeding

programs and protecting and restoring

their natural ecosystems and habitat?

Kathryn Rodriguez-Chuk does not believe

momentum and funding will be lost. It would

probably raise public awareness and lead to a

rising tide that might raise all boats, which is

why I'm not against cloning altogether.

I think there are enough intelligent, well-

infomied folks out there that if trends started

in that direction, there would be huge out-

cry. I do think it is important that the scien-

tists who are actually doing the cloning are

clear on this point,

though, that cloning is

more along the lines of

basic research and may
never have any applied

use toward species

conservation. This de-

bate seems to me to be

quite similar to the de-

bate about "putting a

man on the moon." It

has not led to peopling

the moon, but it generated enoimous support

for basic research in physics that has led to

all sorts of unexpected bonuses (like velcro,

for instance).

Don Sparling agrees that momentum and

funding will not be lost. Because of the diffi-

culty of cloning (and breeding) compared to

breeding extant populations, whenever pos-

sible the emphasis will be placed on breed-

ing. The value of cloning decreases dramati-

cally if there are already a sufficient number

of organisms to breed in captivity in safe pre-

serves. Also, there is not much value in sim-

ply cloning a species if there is no habitat avail-

able, unless one wishes to produce a show-

case species; but costs and problems would

keep that possibility down to a minimum.
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Holmes Rolston, III, disagrees with them.

He responds that a beUef in ex situ conserva-

tion undermines in situ conservation.

I agree with him. I am deeply concerned

that cloning endangered species will divert

concern for species currently facing extinc-

tion. Species under stress have benefited be-

cause of the intense interest in breeding pro-

grams and the protection of ecosystems. This

work is funded because we are concerned. If

we convince ourselves that we can clone en-

dangered species, to preserve them until we

can figure out how to reestablish their eco-

systems, we lose a great deal of the little time

we have left.

Question 8. If endangered species are

cloned, will it decrease the urgency to

make our own environment sustainable,

by leading us to believe that we can re-

construct it all later?

Don Sparling responds that he foresees

that if cloning became acceptable it would

become another tool in the arsenal to main-

tain biodiversity and species. As a result, it

would become part of organized programs that

include habitat restoration and sustainability.

It would not supplant these programs.

Kathryn Rodriguez-Clark agrees. The idea

that cloning endangered species will decrease

the urgency to make our own environment sus-

tainable by leading us to believe that we can

reconstruct it all later is simply ridiculous.

Holmes Rolston, III, sees this from a dif-

ferent perspective. People pushy enough with

their technology to clone endangered species

think well of themselves and their technol-

ogy. They are likely to believe in a techno-

logical fix for everything.

I agree with Holmes Rolston, III,. I be-

lieve this is a major hazard of cloning endan-

gered species, as it is human nature to put off

until later changes that need to be made now

and will lead us to postpone developing real

solutions until we face a major crisis.

Question 9. Do you believe that an ex-

tinct ecosystem can be reestablished af-

ter it is destroyed by human develop-

ment? Could it be made sustainable?

Could cloned endangered species and

other species natural to the extinct habi-

tat be introduced into the new ecosys-

tem with the expectation that they would

survive?

Kathryn Rodriguez-Clark explains that if

an "extinct ecosystem" is one in which all con-

stituent species have gone extinct, then obvi-

ously no. In any given area of land, there are

hundreds, if not thousands of species. Bring-

ing them back is simply impossible.

Don Sparling agrees, explaining that we

are very far from being able to synthesize eco-

systems that come anywhere near a natural

ecosystem. The answer is, "No, not at this

time. The other parts of the question rest on

that answer."

Holmes Rolston, III, believes that an

ecosystem locally extinct might be restored,

if there is another one elsewhere from which

source material can be taken. Ecosystems

globally extinct cannot be restored; nobody

would know enough about what was there

before to know how to restore it. If the eco-

system is otherwise intact, presumably a re-

introduced species could survive, no mat-

ter whether cloned from individuals in zoos

or restocked with wild individuals from

other habitats. Yellowstone wolves came

from Canada. They could have as well, un-

der a perfect cloning scenario, have been

cloned.

But in fact, Rolston continues, many spe-

cies have all sorts of acquired behaviors they

imprint from their parents, and just cloning

an individual genetically does not reproduce

the fomiative forces on the phenotype beyond

the genotype.

I agree with everyone. An ecosystem is

not just an area where species come together

and live. There is a unique dynamic moving

through every habitat and every ecosystem.

It is a product of chance, of stochastic events,

and timing. We have no way of knowing when

or in what order species were originally in-

troduced. An ecosystem is a product of its

unique history and cannot be repeated. The

only way to have the original ecosystem is to

preserve it in its original totality.
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Question 10. Ifyou were faced with the

decision today (and you are), wouldyou
support the cloning of endangered spe-

cies? Please answer either Yes or No.

Kathryn Rodriguez-Clark responds, "Yes,

but not as a 'conservation teciinique,' since it

simply isn't."

Holmes Rolston, III, responds, 'Td have

to see on a case by case basis. Presumably,

no."

Don Sparling responds, "Yes."

And I respond, "No."

Excursus 1 : Recently removed
obstacles to the reality of cloning

A. Returning a differentiated cell to its

original undifferentiated state

Somatic cells donated by an adult contain

a complete set of DNA. If they are, for ex-

ample, skin cells, the genes that code for skin

are activated and the remaining genes were

turned off during fetal development. Early

embryologists believed that DNA could never

be returned to its original undifferentiated

state, able to begin again, to differentiate a

second time and grow a second complete ani-

mal. However, recent research has identified

certain growth factor proteins in the cytoplasm

of an egg that are capable of retroprograming

DNA, returning it to its original and undiffer-

entiated state, enabling the cell to replay its

growth.

B. How old is a clone?

A second problem, considered by some

to be insunnountable during the 1997 Con-

gressional hearings, centered around the

length of the teleomere on the chromosomes

from the somatic cell. Each strand of DNA
ends in a sequence of genes called the

teleomere, a biological "bookend" that holds

the gene sequences in place. When chro-

mosomes replicate, the two strands of the

DNA double helix separate, and a group of

enzymes known as DNA polymerases cata-

lyze the synthesis of new strands. Each time

the chromosome replicates, a tiny segment

of the teleomere is lost, and when all seg-

ments of the teleomere have been lost, the

cell dies. A teleomere is a kind of molecular

clock.

It was thought that clones would never

have a normal life span, that they would be

born with teleomeres the same length as the

somatic cell and begin life at the age of the

donor. In April of 2000, Dr. Robert Lanza of

ACT discovered that not only can teleomeres

be returned to their original length, but they

can be made longer. He announced that not

only could clones be produced with an antici-

pated normal lifespan, but that the longer

teleomeres could produce an exceptionally

long lifespan. It would be possible, he an-

nounced, that cloned humans could live to 1 80

or perhaps 200 years.

To produce the long teleomeres. Dr. Lanza

allowed the somatic cells to continue to di-

vide until 95% of their lifespan was used. The

DNA from these aged cells was then inserted

by nuclear transfer into the denucleated egg

cell. He had conducted this research on

calves, and the resulting cloned calf was not

only nomial, but had teleomeres long enough

to complete 9 1 cell divisions ithirty more than

61 cell divisions expected during the normal

lifespan of the animal.

Excursus 2: The science of

cloning by nuclear transfer

Cloning by nuclear transfer begins with

the donation of an ovum from one donor and

a somatic cell from a separate donor.

An ovum is the product of two meiotic

divisions during which the chromosomes di-

vide equally but the cytoplasm does not. Most

of the cytoplasm contained in the primary

oocyte remains in only one of the two cells

produced by each division. The polar bodies,

the other cells produced with each meiotic

division, receive cliiomosomes but very little

cytoplasm. Cytoplasm contains not only

stored nutrients, but ribosomes, mitochondria,

enzymes, and organelles (centers for protein

assembly, energy production and respiration).

The chromosomes in the polar bodies are sac-

rificed to assure that the ovum can best sup-

port an embryo.

An ovum is a sac within a sac. The inner-

most sac is the egg, which is covered by the
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plasma membrane. The final polar body pro-

duced by the second meiotic division lies just

above the plasma membrane but beneath an

outer protective membrane, called the zona

pellucida. After the ovum is harvested, it is

matured in a culture dish. During cloning,

the ovum is held by creating suction through

a hollow pipette against the zona pellucida.

Then, the ovum membranes are punctured by

a thin needle through which the cliromosomes

and polar body are removed, leaving only

cytoplasm and the membranes behind.

A somatic cell is harvested from a sepa-

rate donor to supply the genetic material of

the clone. Somatic cells are any cell other

than a reproductive cell. Somatic cells are

used to supply the chromosomes, because they

divide by mitosis, which produces two cells

each with a complete set ofchromosomes and

equal amounts of cytoplasm. The somatic cell

is also matured in a culture dish. During

nuclear transfer, the entire somatic cell is in-

serted into the cytoplasm of the ovum between

the outer zona pellucida and the inner plasma

membrane. Then, the cell is submitted to a

tiny electric pulse of AC voltage that perfo-

rates the nuclear membrane of the somatic cell

and the inner membrane of the egg. A second

pulse, this time ofDC voltage, fuses the mem-
branes. These two tiny electric shocks mimic

the process of natural fertilization. The spenn

head, or acrosome, penetrates the zona pellu-

cida and produces a burst of calcium ions, a

biological DC electric shock, that causes the

membranes of the two cells to fuse. A few

hours later, during both natural fertilization

and nuclear transfer, the ovum carrying the

somatic cell nucleus begins to divide.
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Gea^^rations, Genesis, and Genetically ENCiiNEERKi) Plants:

Fall and Salvation Narratives that Question

THE Goodness of Creation

Nicole Roskos
Drew University

As salvation andfall narratives predominate the arenas of both theology and biotechnology,

the author presents here an exploration of the ethical and ecological implications of such narra-

tives as they aim to moderate the relationship of human beings to God, Earth, and each other.

There is real evidencefor concern over the ecological threats created by the genetic engineering of

plants. The 'feed the world" biotech salvation narrative might not save humankindfrom starva-

tion, as it glosses over its own form of idolatry, namely, the worship of the market God. What sort

ofgoodness can be found in or made of "creation," one might ask, while pondering the problems

and potentials arising out oftwo competing modelsfor ethics, that ofPrometheus and that ofGala.

Lastly I would address one general

admonition to all, that they consider

what are the true ends of knowledge,

and that they seek it neither for pleasure

of mind, or for contention, or for

superiority to others, or for profit, or

fame, or power, or any of these inferior

things; but for the benefit and use of

life, and that they perfect and govern it

in charity. For it was from lust of power
that the angels fell, for lust of knowl-

edge that men fell, but of charity there

can be no excess, neither did angel or

man ever come in danger by it.

—Francis Bacon'

The Earth is at the same time mother...

She is the mother of all

For contained in her

are the seeds of all

— Hildegard of Bingen '

If one believes a divine power has autho-

rized the radical and spontaneous freedom

involved in evolution, through billions of

years of slow self-organizing development of

plant and animal generations, human beings

have recently been countering this creative

diversification. Through a habit of dis-cre-

ation, our species has presided over the rapid

decimation of wilderness, and the erosion of

genetic and biodiversity. Unlike the God of

Genesis, idolatrous gods of biotech, many

fear, are being worshiped through human

greed alone. In this paper, I will examine how

biotechnology is driven by the unyielding

power of a market that exploits and tlireatens

the interconnected generations of creation.

My use of the tenn "generations" comes

from "the generations of heaven and earth"

in Genesis 2:4. I propose this tenn, "genera-

tions," as a metaphor to represent the Earth's

multiple fonns of plant and animal life; it is a

temi that includes birds and ferns, insects and

people, in their evolution through time. In a

dialogue with science theorist Donna

Haraway, theologian of science Ted Peters,

Christian ethicist Max Stackhouse, and eco-

theologian Sallie McFague, I will examine

different strategies for theorizing about biotech

"fall and salvation" narratives. The book of

Genesis provides a symbolic backdrop for this

examination that. I will argue, discloses the

magnitude of earth-threatening fonns of ge-

netically modified plants and the importance

of theological ethics in challenging corrupt

aspects of biotech industry and its science.

The market as God
In Modest Witness (a Second Millennium,

the feminist historian of science. Donna

Haraway, emphasizes how technoscience is
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hinged on a "narrative set up of threats and

promises"
—

"fears and certainties of disas-

ters" as well as "dreams of progress" that

"promise the fulfillment and restoration of

human nature."'' This narrative of threats and

promises can be found on Monsanto's

webpage that quotes Ismail Serageldin of the

World Bank:

Biotechnology could he a tremendous

help in mccling the challenge of feeding

an additional three billion human
beings, 95% of them in poor developing

countries.^

Monsanto's "feed the world" propaganda

portrays the promise of a Western techno-

logical fix for the resource threat of over-

population.

Using the Marxian troupe of commodity

fetishism as a model, Haraway proposes that

genetic technology is "...endemic to capital-

ist market relations... [as] genes displace not

only organisms but people and nonhumans of

many kinds as generators of liveliness."'' As

an example of the displacement process,

Haraway highlights sociobiologist Richard

Dawkins' construct of the body as a vehicle

through which the gene replicates and trans-

ports itself. Haraway explains:

Mere living flesh is derivative; the gene

is the alpha and omega of the secular

salvation drama of life itself.''

She claims that "fetishes literalize and so in-

duce an elementary material cognitive error.

Fetishes make things clear and under control."^

I have found this sense of control to be

evident in the agricultural Biotech inantra,

"We will feed the world." The material cog-

nitive errors in this logic, however, become

revealed by the evidence. Released in July

1999, a USDA Economic Research Service

Study of major transgenetic crops found that

these crops, contrary to manufacturers' claims,

did not show any improvement in yield or a

reduction in pesticide costs compared to con-

ventional crops.**

The genetic map, when fetishized, becomes

what Haraway calls a "god trick," by which it

gives the scientist or capitalist a "kind of clar-

ity" or "uncontaminated referentiality."
'^

Haraway reminds us that a gene is not a thing

in itself. One too often forgets that bodies

emerge along "webs of integration." '" This

fetishism rings of the old and persistent prob-

lem of a Newtonian lens that objectifies mat-

ter as composed of passive and isolated enti-

ties. In gene fetishism, genes are mistaken

for things to which actions might be applied,

while their wider ecosystemic interactions are

ignored." In biotech agriculture, the genes

might well be considered agents, but they are

defined only narrowly in regards to the one

engineered effect. One gene is described by

Monsanto as being "modified to control the

lepidopteran family of insects," or another as

having "tolerance to Roundup® herbicide." '^

The broader ecosystemic effects of such ge-

netic modifications, unacknowledged by

Monsanto's gene fetishism, will be discussed

below.

The gene fetish must also be understood

in terms of market reductionism. Theologian

Harvey Cox, in his article, "The Market as

God," finds the following:

...a willed-but-not-yct achieved

omnipotence of the Market [where]

there is no conceivable limit to its

inexorable ability to convert creation

into commodities.'^

Cox describes this as the n*versal of eucha-

ristic Transubstantiation, when bread and wine

become holy. The "Mass of the market" takes

the land once held sacred as "Mother Earth,

ancestral resting place, holy mountain, en-

chanted forest, tribal homeland, aesthetic in-

spiration...," and transforms all these com-

plex meanings into one: real estate.'^

As the commodity, the gene alone be-

comes the source of value, creating complex

"mistakes, denials, and disavowals." ''^ Cox

includes the sacred as one of the many deni-

als. Haraway analyzes the denials in terms

of Whitehead's fallacy of misplaced concrete-

ness:

[G]ene fetishists mistake the abstraction

of the gene for the concrete entities and

nexuses.""

This misplaced value is seen operating in the

feed-the-world rhetoric. This is another fal-
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lacy of misplaced concreteness that does not

thoroughly represent the complexities in-

volved in the issues of hunger and oveipopu-

lalion. A United Nations study done by the

Food and Agriculture Organization (FAO),

released in April 2000, intentionally excluded

any so-called agricultural benefits of genetic

engineering from its study because of "ambi-

guities over the long-term promise, safety and

In gene fetishism y genes are mistaken

for things to which actions might he

appliedy while their wider ecosystemic

interactions are ignored.

consumer acceptance of this technology."

Without studying the potentials of genetically

engineered food, the FAO nonetheless found

that "growth in global agriculture should be

more than sufficient to meet world demand"

of a population that will reach eight billion

by the year 2()3(t.'' This statistic stands in

firm opposition to Monsanto's alarming

claims of a future food crisis.

Mistakes and denials arise in any technol-

ogy, but the oversights made by corporate

claims on the genetic engineering of plants

are not the kind of mistakes that arise out of

in-depth studies that include the social, tech-

nical, organic, and non-human implications.

Too few unbiased (non-industry) scientific

studies have been done of the risks of biotech

transgenetics, for instance. Blindly plowing

forward, as the industry has been, into

reconfiguring genes across species boundaries

is a radical move, considering the history of

evolution. Plant physiologist, Celia Dean-

Drummond, explains the tremendous differ-

ence between genetic engineering and normal

evolution:

The ability to move sections of genetic

material from one highly evolved
species to another is an impossibility in

the course of normal evolution. ...

[M]ost species emerge over a period of

a million years, with only a handful

taking less than 5000 years."*

Through genetic engineering, the process has

been sped up, now taking a matter of years,

or even months.'''

Are agro-biotech industry scientists being

loyal only to the "market god" and their pay-

checks? Is this what creates acts of ethical

irresponsibility in the biotech corporate arena?

In the case of Bt corn, with, for instance, its

threat to the Monarch caterpillar, Monsanto

scientists remain strapped in

a position to convince the

public of biotech salvation.

They stand upon a vast ar-

ray of denials. Despite nu-

merous studies confirming

,^ Monarch toxicity, Monsanto

m still denies any real threat to

the Monarch.-" They also

fail publically to report or even to consider

the evidence of depleting effects that Bt has

on groundsoil and its harm to other beneficial

insects.-'

The social context of the scientist pro-

duces the type of study and the ethical focus.

For instance, Novartis scientists are critiqued

for doing only inside-lab experiments and

turning a blind eye to the vast environmental

impacts of Bt. Angela Hilbeck, from the Swiss

Federal Research Station for Agroecology, on

the other hand, felt it of import to do a study

on the effects of Bt on beneficial insects. She

found that "lacewings died after eating

cornborer caterpillars" who had eaten the Bt

toxin. Hilbeck's study indicates the likelihood

of the detrimental effects extending up the

food web to insect-eating birds." Seemingly

anthropocentric in its ethics and prey to the

pressures of market reductionism and gene

fetishism, Novartis has been charged with

denying other realities: unintended effects on

insects, birds, and other animal species; dos-

age and fonn of toxin; and effects of season

and plant growth cycle on the time of toxin's

release.-^

Most industry scientists cite their good

intentions to justify their work: they believe

Bt will decrease the harmful effects of chemi-

cal pesticide use, or they honestly aim to ben-

efit humanity with increased agricultural
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yields. However, as has been seen, non-in-

dustry studies have strongly challenged these

positions.-^ Though industry scientists perhaps

intend their work for the betterment of life,

the market is not a patient entity; and patience

is what is needed to limit potentially devastat-

ing effects, those unintended consequences

that such engineering threatens to release.

Ecosystems might benefit if industry science

respected the Precautionary Principle:

[Wlhen an activity raises threats of

harm lo human health or the environ-

ment, precautionary measures should be

taken even if some cause and effects

relationships are not fully established.-^

The Precautionary Principle has not been

heeded in the production of Bt crops,

Roundup-Ready plants, and especially in the

Though industry scientists perhaps intend

their workfor the betterment of life , the

market is not a patient entity; and patience

is what is needed to limit potentially devas-

tating effects^ those unintended conse-

quences that such engineering threatens.

application of "tenninator" technology—the

latter clearly being a technology of market

idolatry. Monsanto reverses the message of

Genesis 1 : "plants and fruit with seed in it."

Through its "'terminator" technology, plants

without the sUed have been created, not to

satisfy consumer pressure, nor to feed the

world, but to create a sort of double monopo-

lization of production by usurping the pro-

ductive capacity of both the plant and the

farmer.

The market-god drives the agricultural

biotech engine in other ways. For instance,

as Celia Dean-Drummond has found

...more money has been spent on the

development of strawberries that can

withstand frost conditions for the spring

USA market than on improving the

yield of basic sustenance crops, such as

cassava, maize or bean plants in the

Third World.'^

Agribusiness biotech 's construction of it-

self as salvific for humanity falls apart as

more and more of its clever inventions serve

only the commodity fetish. Harvard pro-

fessor Richard Lewontin, one of the

America's leading geneticists, puts its

bluntly:

[T]he feed the world propaganda
misleads the public by calling attention

to world hunger then using

transgenetics not to solve the problem
of world hunger but lo solve the

problem of profit hunger.-''

Sin, fallen nature, and biotech

salvation

In his book. Playing God: Genetic De-

terminism and Human Freedom, Ted Peters

introduces a theological ethic that aims to

avert the dangers of

biotech. For Peters, sin

is an estrangement from

God, involving an alien-

ation from other people,

the self, faith and love.

Peters looks to Marjorie

Suchocki's use of White-

headian "relational meta-

physics" for a concep-

tualization of sin. It af-

firms that we are internally related to both our

DNA and our environment.

[S]in takes the form of violence that

contributes to the ill-being of any aspect

of creation, to other people or other

creatures or even to planet Earth itself.

Sin is rebellion against creation, and

thereby, indirectly, rebellion against

God.2»

In this model, sin is mediated through rela-

tional structures such as social inheritance.

Peters also considers how sin might be ge-

netically determined in the form of selfish

genes or violent genetic predispositions and

likens this to the Pauline notion of sin trans-

mitted through the flesh. So, he suggests a

two-factor detemiinism, biologically and so-

cially transmitted sin. Despite being deter-

mined by DNA and social relationships, hu-

man beings nonetheless have the freedom,
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Peters argues, to resist the detennining agents,

being "response-able" creatures.^"

I find Peters' application of Suchocki's con-

struction of sin to biotech ethics helpful for

examining the problem of biological pollu-

tion and market idolatry. For instance, in cases

such as the production of Bt plants, where

biotech science contributes to the "ill-being"

of insects such as lacewings and ladybugs, on

up the food chain to their predators, might the

genetic engineering of these particular plants

a be considered a rebellion against God in its

danger to creation? As Bt is passed on into

the ecosystem through pollen and animal in-

gestion, the sin becomes embodied in the or-

ganic ecosystem and reproduced. As far as

Monsanto and its scientists fall prey to the

greed and profit motive of the market system,

they participate in an idolatry of the market

that overlooks the integrity and health of

God's creation. The economic system in this

sense harbors the coiporation's socially trans-

mitted sin of greed that disseminates a bio-

logical sin (Bt) into the fabric of Earth's eco-

systems.

Christian ethicist Max Stackhouse also

conceives of sin as both moral and natural.

hi his paper, "Ethical, Religious, and Cultural

Reflections on the Engineering of Nature,"

Stackhouse defines ethics as the move to make

things work "better." However, this defini-

tion depends upon a view of nature that is "less

than perfect, not fully living up to potential,

and constantly subject to breakdown, is called

'sin,' which is not so much an action as a con-

dition." '" Stackhouse recalls the sociologi-

cal analysis developed by Max Weber, and

used by R. K. Merton in his analysis of Prot-

estant attitudes that have driven science in its

"study of Nature" for "the greater glory ofGod
and Good of Man.""" While nature beholds

the Creator's "order of things," nature has also

been considered disorderly and in need of

"reordering that could conduce it to 'good in

the light of the Doctrine of Salvation'...."'''

This view about science and technology

supports the construction of a technological

salvation rooted in the notion of the doctrine

of the Fall. Stackhouse refers to the work of

David Noble in T/w Religion of Technology.

Noble argues:

[T|he... project of Western

technology... is actually medieval in

origin and spirit. [...| |It] was rooted in

an ideological innovation which
invested the useful arts with a signifi-

cance beyond mere utility. Technology
[was]... identified with transcendence,

implicated as never before in the

Christian idea of redemption. (...) The
other-worldly roots of the religion of

technology were distinctly Christian.'''

Stackhouse agrees with the view that technol-

ogy can be used by the just for the world's

salvation, hi other words, the "wisdom and

virtue God implanted in huinans with the gift

of the image of God" can only be possible

"after the Fall."''

Following the tradition of the Epistle to

the Romans,''^ Stackhouse believes that na-

ture was created good, but fell. He writes:

Disease and plagues wreak terrible

havoc on life, and luimans by nature are

inclined to rearrange their environments
to suit themselves even if it threatens

whole species.

Stackhouse believes that nature has then de-

parted from "the intent of 'creation,'" from

an "intended order that is not perfectly mani-

fest in the way things are." He continues:

The fact of goodness means that residual

capacities to improve life are present;

the fact of falleness means that improve-

ment is required, two facts that seem to

survive in critical, post-literalist readings

of the creation myth. The disciplined

use of technology, under God's watchful

eye, in this view, is a grace-filled means
whereby residual if ambiguous goodness

can make things that are distorted better.

In this view, engineers are the physicians

of fallen nature and the artisans of a

better world, if they view their work
under God's guidance. '"

Although every theologian and theorist

considered here participates in the journey for

a "better world," the good path remains dis-

puted. In this world where what might be

called the "sin of anthropocentrisin" predomi-

nates, why does Stackhouse then need to deem

nature "fallen"? Apparently intluenced by an

aspect of the tradition that Rosemary Radford
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Ruether defines as a "quasi-gnostic" depre-

ciation of nature," Stackhouse applies mod-

ernist science to "fallen" nature, giving him

some sense of salvific hope in human tech-

nology. I do not deny that technology can be

healing. But, to predispose technology on the

view of a "fallen" earth places the source of

salvation as human technology. It forgets that

the greatest danger to the good and healing

powers of creation, to both humanity and the

other generations of earth, is not nature itself,

but human violence against nature through

technological innovations.

"The fact of goodness" can also mean that

creation, as it has evolved over billions of

years without human technology, harbors a

deeper-than-human wisdom of healing, con-

sidered by some to be the logos of God, and

this must not be overlooked in the path to-

ward a better world. For undomesticated ani-

mals, a better world might be one without

human technology; for some human beings,

a better world means human technology. For

God, who created both, a better world might

very well involve the best for both, a com-

promise that I am not sure Stackhouse takes

seriously. Human judgement of nature as

fallen has created technological travesties and

the scientific neglect and abuse of nature. The

view of nature as something fallen that needs

to be fixed (as if non-human creation wasn't

good enough), I believe, participates in what

Ruether calls "an earth-tleeing ethic, which

has undoubtably contributed very centrally to

the neglect of the earth, to the denial of our

commonality with plants and animals...."^'*

If God guides biotech scientists, as

Stackhouse claims, then which God? If not

the Market God, then which God? If

Stackhouse means the God who seeks well-

being for all of creation, and I suspect he does,

then how can the technologies of agribusiness

biotech examined above be found under God's

guidance?

Prometheus and Gaia
A comparison of Stackhouse 's position

with the similar but significantly different ar-

gument of Ted Peters will be critical. The sci-

entific attempt at mastery of nature is theorized

by what Ted Peters calls "Promethean deter-

minism." For Peters, human creativity, such

as that of biotech, is a power of co-creation;

but he makes it clear that this creativity does

not make human beings into gods."' Peters

reconstructs "playing God" through what he

calls "Promethean determinism," based on the

image of a "controlling God." Similar to the

kind of clarity produced by Haraway's god-

trick, in Peter's words, "promethianism tries

to play God by taking God's place, by taking

control."^ However, for Peters, this is a false

sense of domination, in the case of biotech

science.^'

To the contrary, Peters also constructs

Prometheanism as potentially salvific:

"Prometheans could determine a future

that would bring better health and

increased well-being to the whole of the

human race.'*-

However, he also issues a warning:

INotice] the gene myth's implicit

prometheanism: As Prometheus stole

the secret of fire from the gods, we will

steal the secrets of life from DNA....
Once we can have the knowledge, we
will have the power. And wilh this

power we can do what? Yes, we can do
damage beyond measure....^^

As shown above, Peters' discussion of sin

proves helpful in the biotech ethical di-

lemma. His support of genetic engineering,

however, is oddly based on a desacralization

of nature.

Peters constructs his position in conflict

with Jeremy Rifkin, claiming Rifkin's resis-

tance to genetic engineering as based in

"vague naturalism, where nature itself claims

sacred status."^ For Peters, nature is not

sacred; God is. A sacralization of nature,

for him, reduces God to the level of enzymes,

viruses, and sexual reproduction. Peters

mounts a stout defense against the idolatries

of genetic determinism and material reduc-

tionism. Biotech dangers to ecology adhere

to additional idolatries, examined above

—

gene fetishism and market reductionism.

Worship of the power of one gene, for profi-

teering, creates the denials of moral con-

science observed in some practices of
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biotech science. However, the reductionist

problems of genetic determinism do not nec-

essarily evoke a sacralization of nature as a

whole, as Peters assumes/'^ I also do not

share Peters' fear that the wider view—that

Earth as a whole is sacred—can only war-

rant a ban on genetically based medicines.

It is interesting that

Peters critiques human

attempts of control

over nature while si-

multaneously putting

on the mask of

Prometheanism him-

self, in the case of bio-

medical research. The

biotech salvation nar-

rative compliments his

image of a transcen-

dent God that promises to bring about the new

world, where there shall be "neither sorrow,

nor crying, neither shall there be any more

pain" (Rev 21:4). The model of an

otherworldly divinity has been widely cri-

tiqued for the dilemma of Christian alienation

from and devaluation of the body. As Jiirgen

Moltmann puts it, to distinguish between God

and the world "'surrenders the world, as god-

less, to its scientific 'disenchantment' and its

technical exploitation." histead, Moltmann

discovers "God in all the beings he has cre-

ated," and finds God's "life-giving Spirit in

the community of creation that they share.
"^''

Peters does advocate caring for other ani-

mals, but he does not consider that the human

benefit of biotech pharmaceutical innovations

entails a cost to animal habitats. Plants are to

be used as phamiaceutical factories in the pro-

duction of drugs.

Foraging animals, seed-eating birds,

and soil insects will be exposed to a

range of genetically engineered drugs,

vaccines... and hundreds of other

foreign substances for the first time,

with untold consequences.'*'

Stackhouse elaborates on Peters' model of

Prometheanism. Like Peters, he rejects the

sacred-Earth model, Gaia. These two topics

are introduced as one. Stackhouse claims the

two competing salvation narratives in the West

are Gaia and Prometheus. Prometheus is de-

scribed as stealing the power of technology

from the gods, making the gods dispensable.

Human beings claim divine power by surpass-

ing the mythical deities. Gaia is described as

the myth where the Earth is sacred Mother,

who can heal herself if left alone, despite

Worship of the power of one geney for

profiteering, creates the denials of moral

conscience observed in some practices of

biotech science. However, the reduction-

ist problems ofgenetic determinism do

not necessarily evoke a sacralization of

nature as a whole, as Peters assumes.

"wayward offspring" whose technology re-

sists her "natural wisdom."^** Stackliouse uses

these Greek models to expose "those forms

of technology that have lost sight of the ac-

tual roots of what drives contemporary theol-

ogy."^" He sums up the issue as a conflict

between the Gaians, who aim to limit tech-

nology by paying more attention to ecology,

and the Prometheans, who seek to "seize con-

trol of our own evolution" and expand tech-

nology so nature bends to human will.

Stackhouse maintains that "in either case we

have no trans-natural or metaphysical guid-

ance as to what kind of morality might guide

us."^"

Stackhouse constructs his position from

his historical narrative. Though the founda-

tions of modernity involved a belief in "a di-

vine wisdom, a deep, ethically ordered logos'"

framing the empirical world, the logos lost

"any kind of religious or ethical a priori."''

Stackhouse calls this "the enthronement of

Nature in modernity." Emptied of a righteous

God, the natural theology described by

Stackhouse ascends as "Mother Earth" or as

a morally neutral source, reverting to what he

calls "a pagan world where barbarism was

quite conceivable, now with technology as our

flint."" Stackhouse believes that the two

movements, "sovereignty of Nature" and
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the "sovereignty of History," have given stan-

dards extrinsic to natural, and cultural norms

for moral choice of good or evil; and they pro-

pel moral atrocities such as the eugenics of

Nazism and Stalin's ecological disasters.
'

Though modernity did lose a "religious

or ethical a priori" and created morally atro-

cious technologies perpetuated by the Nazis

and Stalin (and the United States, in the de-

velopments of nuclear technology), I strongly

disagree with Stackhouse's assumption that

honor for "Mother Earth" is to be blamed for

these atrocities, including his labeling of

modem industrial evils as "pagan barbarism."

In this section of his paper, Stackhouse's

agenda against "evil" becomes conflated with

a rather disturbing need to attack what is "pa-

gan," interpreted by many to mean "earth-

revering," and it recalls a form of "Christian

barbarism," the persecution and hatred of

"other" religions. Though the history of the

word "pagan" is too complex to address here,

Stackhouse's use of it is reductionist and dan-

gerous, hi the words of Ed McGaa, Eagle

/ believe that Stackhouse, in equating the

destructive tendencies ofmodern science

with ^^pagan''' or earth-revering percep-

tions, has mixed up Prometheus with Gaia,

as ifPromethean behavior has revered

Gaia. The evidence is quite the contrary.

Man, reverence for Mother Earth means

"healing the harms done to Mother Earth." ^^

In McGaa's assessment, modern industrial

technology has been ravaging Mother Earth,

not worshiping her. I believe that Stackhouse,

in equating the destructive tendencies of

modem science with "pagan" or earth-rever-

ing perceptions, has mixed up Prometheus

with Gaia, as if Promethean behavior has

revered Gaia. The evidence is quite the con-

trary.

Numerous works examining the process

of modern scientific disenchantment explain

a Christian conceptual influence. Confirm-

ing Stackhouse's position, Francis Bacon ties

the scientific revolution to ideas about the

fall and redemption. With Eve's sin, "nature

fell out of man's control," but for Bacon the

fall can be reversed through science, restor-

ing nature to humankind's dominion.'^ Un-

der scrutiny in the scientific laboratory, na-

ture is put to the test and "forced to yield her

secrets."'**'

Bacon likens the Inquisition to the

scientist's technique of investigation: "dis-

closing the secrets of nature" by "entering and

penetrating into these holes and crevices.""

Witht)ut any apparent intention, Ted Peters

seems to be paraphrasing Bacon as he ends

his book. Playing God, with this comment on

biotech research science:

Probing the mysteries of the natural

realm and becoming privy to her

magnificent secret is in itself a

worthwhile vocation, needing no
additional moral confirmation.^'*

Does "her secret" not also deserve the po-

tential for freedom from penetration? Does

any creature have a

right not to be probed?

^ Might the generations

I
of life have some integ-

rity that would appre-

i ciate protection from

biotech invasion?

Once genetically ma-

nipulated, the change

can be passed on in the

web of life, hardly the

"amoral" action that Peters suggests.

Another orthodox Christian scientist,

Rene Descartes, constructed the model of na-

ture as machine, empty of sanctity and empty

of life itself. It has been argued that this

mechanistic view is still one problematic in

genetic engineering, a science that, when mar-

ket-driven, "glorifies efficiency," the optimal

trait of machines. Genetic engineers aim to

make living beings "more efficient." This is

based on capitalist ideals that exclude feel-

ings of empathy and love from the picture.'*'^

In other words, it is harder to empathize with

a machine.
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Hence, Peters' desacralization of nature

seems familiar. Both he and Stackhouse ad-

here to the age-old Christian anxiety and de-

nunciation of earth-inspirited belief systems.

They assume that a sacralization of nature

means that Earth, if viewed as holy, cannot

be altered by human technology, as if a "sa-

cred Earth" would somehow mandate a ban

on biotech. However, it has been argued by

Carolyn Merchant that historically, the model

of nature as a living organism, or as the dwell-

ing place of spirit(s), has indeed promoted

more accountability and restriction to tech-

nologies. For instance, miners of the 15th and

16th century believed the mines to be the

womb of Mother Earth. This did not stop them

from mining, but it made them ethically ac-

countable for limiting the destruction of their

mining practices.''" Another reference to the

notion that a sacred Earth is a protected Earth

can be found in Isaiah 1 1:9:

They shall not hurt or destroy in all my
holy mouiilain, lor the Earlh shall be

full of the knowledge of the Lord.

Gaian ethics

The notion of Spirit in nature, familiar to

indigenous peoples, is not foreign to the Ju-

daic and Christian tradition. The Earth

viewed as both a living organism and as em-

bodying Spirit can be found in Genesis.

Ruach (Spirit) is the Hebrew term for breath

and wind (Genesis 1:1). The earth is also

depicted as alive and having the power to birth

forth the plants and the animals (Genesis 1:11-

1 2). Making scientific technologies account-

able to the perception of a sacred Earth does

not necessarily mandate an outright ban on

biotechnology, as both Peters and Stackhouse

fear. It does, however, make the science an-

swerable to the sacred when "probing" its

mysterious body. Perhaps it would justly

mandate a ban on those genetic engineering

practices that obviously threaten the liveli-

hood of ecosystems and their plant and ani-

mal species, such as in the cases of Bt and

"tenninator" technology.

To come to more clarity about an appro-

priate theological ethics that might guide

biotech morals, the model of Gaia should be

considered. Gaia, the term for the Greek

Earth Goddess, has been revived by contem-

porary scientist James Lovelock to describe

Earth as a living system, as a single, living

organism.''' Ruether, in her book, Gaia and

God, claims that God need not be simply re-

placed with Gaia as a focus of worship.''- As

I examined above, the notion of a living and

sacred Earth is familiar to the Judaic and

Christian traditions. "The biblical God and

Gaia are not at odds'" but co-mingle with

each other." Immanent theologies have been

developed in the panentheisms and

ecofeminist theologies that explore the world

as indeed God's body.''^ Belief in "the di-

vine" as rooted in the universe can guide an

ethics of deep love and care for Earth.'''^ In

light of the model of Gaia and in contrast to

Peters and Stackhouse, Ruether claims that

nature may be reshaped, guided by human
ideals.

Bui this reshaping is finally governed
by the finite limits of the interdepen-

dence of all life in the living system that

is Gaia. Ecological ethics is an uneasy

synthesis of both these "laws": the law

of consciousness and kindness, which
causes us to strain beyond what "is,"

and the laws of Gaia. which regulate

what kinds of changes in "nature" are

sustainable in the life system of which
we are an inextricable part.''''

The perception of a sacred Earth calls us to

understand human participation in divine im-

manence.

"Playing God" becomes a problematic

phrase in this discussion. Again, w hich God?

In the case of the Promethean attempt at the

domination of nature, "playing God" becomes

a destructive form of anthropocentrism, as it

does not recognize or respect the intricate

webs of life with their multiple species of

beings. Prometheus is modeled on a God that

objectifies the Earth; it is an overly transcen-

dent God that cannot speak to questions of

cosmic incarnational immanence. However,

there is a tradition in Christianity that allows

human beings to attempt to be Godlike in an-

other way.

The Boston Theological Institute 283



Playing with the sacred

Peters emphasizes that "science should

serve technology" in responding to the "needs

of the neighbor" to provide greater well-be-

ing and "make life qualitatively better for

God's creatures."*'^ Stackhouse, too, asks

whether genetic engineering can live up to

"righteous or holy living, and thereby con-

tribute to the common good?"*'** Stackhouse

believes righteous technology must work to

make things "better." How might this hap-

pen in biotech?

Instead of playing God, biotech scien-

tists might benefit the common good by the

realization that they are playing with the sa-

cred, the world as God's body, an incarna-

tion of God. Under this model, "to play

with" the sacred reality is not "bad" in it-

As long as humanity is the only neigh-

bor that is considered worthy of love and

prosperity, the generations of heaven

and earth will continue to fall—not into

siUy but into extinction wrought by hu-

man technologies of sin.

self; but when human sin becomes involved,

as modeled above by Suchocki, an alienation

from God that involves an alienation from

love for the neighbor takes over. I believe

this is what happens in the market-God

model, when biotech is corrupted and nar-

rowed in its study by capitalist systems of

money-making. The "institutions, laws, and

bodies of market capitalism" have become

collective forms of sin,^'' creating unneces-

sary forms of Earth-exploitative biotech-

nologies.

Sallie McFague offers an alternative theo-

logical ethic that challenges the dangers of

"playing God" in the Promethean way. She

offers Jesus' life as a prototype for an ethics

that emerges from deeply loving God and,

hence, loving "all living things." ™ Acting

with this creation-loving ethic is what

McFague calls "deification" or theosis:

I
Deification is| a retlection of God's

life and an attempl to become like God
through loving the neighbor in all

creatures. Similarly, Peters calls for

"proleplic ethics" as the "most practical

to love the neighbor in light of a better

future.^'

For McFague, sin involves selfish accumu-

lation of money, fame, power, and consumer

goods. Salvation tlirough deification evokes a

sense of consciously caring for the commu-

nity of creation, loving one's neighbors, lov-

ing God by emptying the self and detaching

"from distorted goods (money, power, fame)

allowing for attachment to genuine goods

(God, other people, the natural world)." ^-

As seen in the genetic engineering of

plants, the capitalist sin of greed too often

moves biotech science to anthropocentrist

m and corporate interests

1 that harm Earth's habi-

tats and creatures.

Consider another ex-

^ ample. Transgenic

trees and forests are

being created in labs at

the University of

Washington's Poplar

Molecular Genetics

Cooperative, the Or-

egon State University's Tree Genetic En-

gineering Research Cooperative, and the

Institute for Forest Genetics in Placerville,

California. Who is supporting this re-

search? Those cutting down western for-

ests: Alberta Pacific Forest Industries,

Champion International Corporation, Geor-

gia-Pacific West, Inc., Inland Empire Pa-

per Company, Scott Paper Ltd., Shell, and

National Forest Service are a few of the

institutions generating this research.^^

What is the goal for these institutions?

More efficient forests, such as new cotton-

wood trees that grow 10 feet a year. Ecolo-

gist Jack Turner observes:

Our ideas of "health," "disease,"

"improvement," and "diversity" are

being modified by the concept of

efficiency for the sake of greater profits.

Transgenetic forests are not about

health; they are about money.^^
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Research has focused on herbicide resistance,

and resistance to insects and disease. The

herbicide glyphosate (Monsanto's Roundup),

when sprayed on a forest, will kill everything

but the genetically engineered trees.

Roundup is the third most commonly
reported cause of illness among agri-

cultural workers in California. (...) [It

J

blocks nitrogen fixation in plants,

harms fungi, reduces winter hardiness

in trees, and retards the development of

earthwonns. Do we want this stuff

sprayed on Western Ecosystems?'"*

Also, Bt is the first choice for a biological

pesticide to apply to these trees. Recall that

Bt is famous for killing both monarch larvae

and other beneficial insects. It is carried by

the wind through pollen. Turner asks two key

questions:

Aren't those beetles, bullerflics,

caterpillars, fungi, rusts, borers, and

worms somebody's lunch? Weren't

genetic engineers required to study

ecology at some point in ihcir educa-

tion?'*^

The alternative type of transgenetic for-

est being explored is the "sterile forest," com-

posed of "tenninator trees," which are not able

to reproduce. Ironically, these forests are de-

scribed by biotech as "healthier, improved,

more efficient."" For whom?
There is a deep-seated dissociation from

the earth involved in this story. According to

environmental historian Wes Jackson:

At one point in our evolutionary

history...our ancestors considered

themselves to be part of the natural

world, and they were able to experience

their surroundings directly and

immediately. Humanity's fall from

grace came about when nature began to

be regarded instead as an object,

foreign and manipulable. Such is our

present state of affairs in which "the

environment" or "wilderness" is

regarded as something out there to be

"saved" or "preserved" by one clever

invention or another.

For Jackson, evil is "the wanton manipula-

tion of this "other" in order to serve one's self-

aggrandizing ambitions—and in the current

economic system in the U.S., this means "ex-

ploitation for profit." He suggests that this is

a variation of the old Augustinian idea of

concupiscence, or "wanting to have it all.""*

Ian Barbour, in Ethics in an Age of Tech-

nology, takes a similar position to that of Jack-

son. He does not advocate a mandate against

biotech per se, but a strong ethical direction

for it.

[Human beings] can be coworkers with

God in the fulfillment of God's

purposes.... At the same time, the

biblical tradition speaks of human
sinfulness and our tendency to use

power to advance self-interest at the

expense of others. This tradition is the

unbridled drive for mastery and control,

and it rejects all attempts to seek

technical fixes as a substitute for

changes in human relationships and

institutions.'''

Science might benefit from an ethic of love

for all creaturely neighbors. As Barbour puts

it:

1 do hold that we must not treat

creatures as mere commodities to alter

and use for our own benefit.... [I)n

place of the anthropocentric and

technocratic assumptions expressed in

our domination of nature, we should

encourage a greater respect for all

living beings.**"

John Cobb and Charles Birch use an or-

ganismic model of ethics, similar to the Gaia

model, where every being is constituted by

interaction with the world. All beings are sub-

jects participating in continuity and novelty.

The organismic view is given by the sciences

of ecology and biology. Similar to the Gaia

model, this model houses an ethics that avoids

anthropocentrism. Concern for the nonliuman

brings a richness of experience. God is the

source of this creative-responsive love.^'

As most of the genetic engineering of

plants has been driven by the greed of the

profit motive constructed by global capital-

ism, several questions remain: How can the

genetic engineering of plants work toward

worldly salvation, if it is being driven by gene

fetishism and market idolatry? Who is

"fallen" in this picture? Nature, or human

nature? I have examined how the construc-

tion of a "fallen nature" can too easily serve

Promethean technologies of destruction. Con-
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ceiving "fallen human nature" however, re-

mains crucial for theological ethics. It calls

for responsible resistance to human created

evils that compromise the health of earth's

ecosystems. As long as humanity is the only

neighbor that is considered worthy of love and

prosperity, the generations of heaven and eailh

will continue to fall—not into sin, but into

extinction wrought by human technologies of

sin.

Conclusion
Concerning theology, Haraway suggests

we can learn to live without salvation narra-

tives.**- I opt instead for a salvation narrative

that highlights the diverse generations of cre-

ation. In the words ofWes Jackson, "Nature's

wisdom must have priority over human clev-

erness," that earth may be a place of hope and

not exploited.**^ Human beings were created

after the plants and the other animals in both

Genesis and in the book of Evolution. How-

ever, we still have not learned our lessons from

our earth ancestry and its indwelling creative

logos. In this sense, we are far from the neigh-

borly love in theosis. We do not honestly seek

to love, understand, or protect the needs of

nonhuman creatures, with a few exceptions.

For McFague, the problem with the capi-

talist economy (and I believe, the science pro-

duced by it) is that it aims to eradicate what it

sees as the natural enemy, that is, anything

tlireatening its profit motive. The industry sci-

entists genetically manipulate plants to over-

come whatever gets in the way of highly effi-

cient production of the plants for human
commodification. For instance, insects and

other non-commercialized plants (so-called

"weeds") are natural enemies. The industry

also promotes its salvific position against

other social evils, starvation and chemical pes-

ticides and herbicides. Again, as I have ex-

plored, evidence abounds to refute the mis-

placed concreteness in the "feed the world"

and "freedom from chemical pesticides" pro-

paganda advertizing the "goodness" of the

industry.**^ This is a perception of fallen na-

ture constructed by commercial capitalism.

If salvation is about making "goodness"

on earth, then whose idea of goodness? For

Stackhouse, goodness seems primarily to in-

volve human release from suffering. But,

human well-being completely depends on the

well-being of Earth. It should be addition-

ally recognized that the way the generatiems

were created mandates some suffering.

What is good for the mosquito is not for

the naked arm. The heart transplant

that saves my life conies at the cost of

another's life.... [Tlhis is just the way
things are. If we want a world in which
nothing bad happens to any person,

tree, or elephant, then nothing could

happen at all.**'^

If Stackhouse and Peters believe that biotech

can save by changing the so-called "falleness"

of nature into a world with no more crying,

McFague affirms the suffering aspect of na-

ture. Humanity needs to accept its limits.

God is the belief that hope and not

despair, life not death, laughter not tears

are deep in the nature of things and that

while despair, death, and tears are a

necessary part of reality. ..they are not

the dominant part.'**'

For McFague, to bring goodness into reality

is to respond to the call of the oppressed,

which now includes all the generations of cre-

ation being exploited by the moral gaps in the

current economic system.**^

Since every technology* involves a cost,

Cobb and Birch suggest that the development

of new technologies must honestly "estimate

as far as possible the cost" and then "decide

what price we are willing to pay."**^ Ethics

mandates that the probable benefits outweigh

the costs of the technology. The risks involved

in agricultural biotech are clearly evident for

animals and ecosystems and this will also di-

rectly diminish human quality of life. The

antliropocentric and profit-driven priorities of

industries that pay homage to the market-god

promote benefits that ride upon denials of eco-

logical harm. Again, this could change if the

precautionary principle is enforced in com-

mercial decision-making.

Theologian Catherine Keller, in her ar-

ticle, "Playing God," agrees that biotech sci-

ence must face up to the ethical challenges

involved in the commodification of life. In-

deed, we as creatures are going to alter the
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shape of creation, but we have a "godhke"

lesponsibihty to make "good" for all crea-

tures. As did Stackhouse, Keller believes we

can take delight in the goodness involved in

the "intensive sense of the common.'"**'^

We may look to Genesis, as it encourages

the earth's capacity for creation, and the di-

verse forms of plants with their ability to pass

on their own seed, DNA and all, to countless

generations. The subjective ability of plants

to reproduce and cross-pollinate, is something

that cannot be monopolized. Vandana Shiva

reminds us:

Living organisms, unlike machines,

organize themselves. Because of this

capacity, they cannot be treated as

simply "biotcchnological inventions" or

"products of the mind" that need to be

protected as "intellectual property.""^'

Patenting control over the gene, or the crop,

has its limits. Once the gene is spliced, the

change can be passed on into the web of life,

unmonitored, invading organic neighboring

crops as well as wild ecosystems.

Technoscience thteatens to create super inva-

sive weeds, resistant to herbicides, pests, and

viruses, further decimating the already dwin-

dling biodiversity of Earth.

Earth brings forth plants of every kind.

They all are good, but now disappearing. A
vast multiplicity of plant species are becom-

ing extinct due to industrial agricuhure's green

revolution and the biotech perpetuation of its

monocrop agriculture.

For over three and a half billion years,

life has been blossoming, diversifying,

and expanding into incredible forms . . .

hi the space of a human generation we
have truncated this flowering."'

The salvation and fall narratives of biotech

agriculture offers more corporate propaganda

than life potential. As long as capitalist

concupiscence drives the genetic engineering

of plants, it is genetic erosion and pollution,

the desecration and extinction of soil organ-

isms, poisoning of water, fish, and birds, that

will become fiuitful and multiply. As a cre-

ation-affimiing story, par excellence. Genesis

evokes an Earth-centered wisdom that might

reroute the ethics of biotechnology, one that

magnifies the goodness of ecosystem integ-

rity instead of economic growth.

Certainly the generations of all life, once

upon a time, evolved with the earth in com-

mon. The God of Genesis enabled the good

earth to bring forth plants and fruit with good

seed in it. As biotech seeds and pollen now
pass into neighboring and future generations,

we are compelled to question the goodness of

creation.
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Heal Hkr, I Beseech You:

Modern Epidemiology and Prayer for Recovery

OlafDammann
Ncurocpiclcmiology Unit

Children's Hospital Boston

Evidence accutnuhitcs in the medical literature that studies conducted in accordance

with current clinical epidemiologic research standards support the hypothesis that religious

factors can improve health and accelerate the recovery from disease. The most recently pub-

lished results from randomized trials on the therapeutic efficacy of intercessoiy prayer are

reviewed and discussed in this essay. The author concludes that research ethics can ami should

include the study of the therapeutic efficacy ofprayer to gather the best possible evidencefor

further research and, tnost importantly, for the patients' benefit.

Science has something positive to say

about prayer.

—Larry Dosscy'

Introduction

In 1993, David Eisenberg and his col-

leagues reported that one out of three Ameri-

cans used "'unconventional" therapies." As re-

ported by the same investigators in a recent

follow-up article covering the years 1 990-97.

"alternative medicine use and expenditures

increased substantially .... attributable pri-

marily to an increase in the proportion of the

population seeking alternative therapies,

rather than increased visits per patient."^

Fully 259f of participants of Eisenberg's ini-

tial telephone survey had prayed during the

previous year for recovery from a specific

disease. In 1997, this figure had reached

35%. No other unconventional therapy

yielded such a high percentage, most of them

ranging from 1 to 3% for remedies such as

homeopathy, and from 13 to 16% for relax-

ation techniques.

In an attempt to answer the question. Is

prayer an effective therapy?, the following

points need to be addressed: (1) how prayer

for healing is conceptualized, (2) whether

there exists epidemiologic evidence that

prayer heals, (3) the current explanations for

how prayer heals, and (4) whether the thera-

peutic efficacy of prayer can and should be

studied, just like any other candidate medical

interventi(Mi.

Not much in my attempts to answer these

questions refers to scientific and religious as-

pects from outside my personal perspective

as an epidemiologist with a Judeo-Christian

background. My goal is to contribute to the

design of future studies in the wider field of

spirituality in medical therapy and causation

research, with the health of all in mind.

Prayer for recovery
Two characteristics of prayer are particu-

larly important in our context. Firstly, prayer

for recovery^ is petitionary. The underlying

assumption is that God hears our petition

and may (or may not) respond by directly

acting in the world. Secondly, prayer for re-

covery can be self-centered (intrapersonal,

local, reflexive) or intercessory (interper-

sonal, distant, non-reflexive). Any attempt

to explain the therapeutic efficacy of inter-

cessory prayer needs to explain the distant

effects of petition.
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Petition

One Christian view is that prayer is "nei-

ther the manipulation of God nor just the iUu-

mination of our perception, but... the ahgn-

ment of our wills with his, the correlation of

human desire and divine purpose." "^ In peti-

tionary prayer, however, we do attempt to

manipulate, by asking God for something.

Despite consider-

able differences

among among faith

traditions, prayer

for recovery from

disease plays an im-

portant role in both

Judaism and Chris-

tianity.''

In prayer, we ad-

dress God and be-

lieve we are heard.

However, God
might not need to hear our prayers.

Nachmanides, Talmudist and mystic of the

thirteenth century, emphasized that prayer is

not mandated at all by the Old Testament, hi

the development of religion, prayer replaced

sacrifice. Nachmanides considered prayer to

be God's gift to us, not our gift to God.^ The

Jewish concept is that very little of prayer is

intercessory. Most prayer is meant to enhance

our living a moral life and doing good deeds.

According to Abraham Joshua Heschel, piety

cannot consist in prayer or ritual observances

only, but is bound up with all actions.**

There are other views from the Jewish tra-

dition. For example, Jerome Gellman inter-

prets the Hebrew word mit'avch (Gt)d's de-

sire for prayer) as a "lusting for a thing itself

and not as a means to something else. God
craves or lusts after petitionary prayers."" By

a desire to hear our voice, God shows us love,

and makes it clear that a personal relation-

ship with us is sought.

Does God respond to individual prayers

by acting in the physical world? Polkinghome

divides divine action in the physical world into

general providence, special providence, and

miracle,'" and assumes that "petitionaiy prayer

implies belief in a God who acts in the par-

ticular as well as in the general." " Eleonore

Stump clarifies that "answering petitionary

prayers does require God's intervention in the

world, but divine intervention need not be

miraculous." '-

Many others have strongly rejected this

possibility. For example, the Jewish philoso-

pher and physician Maimonides (c. 1 135- 1204

While cure is the restoration of bodily or mental

health from a disease as defined by current

biomedical standards, healing is well defined

by Pilch as the restoration ofmeaning to life.

In the epidemiologic context, it is sometimes

difficult to measure theformer objectively, but

almost impossible to measure the latter.

c.E.) wrote in the third of his "Thirteen Prin-

ciples of the Jewish Faith" that physical con-

cepts do not apply to God. Teilhard de Chardin

declares that "if God allows us to suffer, to sin,

to doubt, it is because he cannot here and now

cure us and show himself to us." '- In Tillich's

view, "the concept of a 'personal God,' inter-

fering with natural events. . .makes God a natu-

ral object beside others... [and results in] the

destruction, not only of the physical system,

but. . .of any meaningful idea of God." '^

What does scripture tell us about the effi-

cacy of petitionary prayer for healing? Isaacs

summarizes:

Abraham prayed for Avimelech

(Genesis 20:17), and God healed him.

David prayed for the recovery of his

son (2 Samuel 12:16), hut his son died.

Eiisha prayed for the recovery of the

Shunammite woman's son (2 Kings

4:33), and the boy recovered. King

Hezekiah prayed for his own recovery

(2 Chronicles 32:24), and God added an

additional fifteen years to his life. The
shortest prayer on record is the famous

prayer uttered by Moses for the

recovery of his sister, Miriam, who was
afflicted with leprosy. Moses said: El

na refa na la (O God, heal her, I

beseech You), and she recovered

(Num 12:13).'^
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While Richard Swinburne observes that

there were unanswered prayers both of St.

Paul (2 Cor 12:7-9) and of Jesus himself

(Mark 14:36),"' it is written elsewhere that all

faithful prayer will be answered:

And Jesus answered them, "Truly, I tell

you, if you have faith and do not doubt,

not only will you do what has been

done to the fig tree, but even if you say

to this mountain, 'Be lifted up and

thrown into the sea,' it will be done.

Whatever you ask for in prayer with

faith, you will receive."

(Mt 21:21-22)

Also, the book of Sirach, in the Apocry-

pha, asserts that prayer to God will bring heal-

ing:

Honor physicians for their services,

for the Lord created them;

for their gift of healing comes from

the Most High,

and they are rewarded by the king.

The skill of physicians makes them

distinguished,

and in the presence of the great they

are admired.

The Lord created medicines out of the

earth,

and the sensible will not despise them.

Was not water made sweet with a tree

in order that its power might be

known?
And God gave skill to human beings

that God might be glorified in the

Lord's marvelous works.

By them the physician heals and takes

away pain;

the pharmacist makes a mixture

from them..

God's works will never be finished;

and from God health spreads over

all the earth.

My child, when you are ill, do not delay,

but pray to the Lord, and God will

heal you.

(Sir 38:1-9)

Thus, the New Testament writings suggest

that God wants to be asked and that an an-

swer can be expected: "Ask, and it will be

given you" (Mt 7:7). Maybe this holds true

also for petitionary prayers for healing.

One important point to keep in mind, how-

ever, is that a distinction should probably be

made between prayer for healing and prayer

for recovery from sickness (or cure). While

the two may overlap to a certain extent, they

may be completely independent. While cure

is the restoration of bodily or mental health

from a disease as defined by current biomedi-

cal standards, healing is well defined by Pilch

as the restoration of meaning to life.'^ In the

epidemiologic context, it is sometimes diffi-

cult to measure the former objectively, but

almost impossible to measure the latter.

Reflexivity

We sometimes pray for others and some-

times for our own healing and cure. This dis-

tinction between rellexive and non-rettexive

(intercessory) prayer is of crucial importance

for any empirical research into the issue of

therapeutic prayer. When praying for our-

selves or others, we ask God for a favor. We
bring before God our wishes for our own fu-

ture or for those we pray for. This is what

happens, for example, in some liturgical

prayers of congregations. If we ask for a spe-

cific outcome of a situation, e.g., when pray-

ing for the recovery from disease, we ask God

a specific favor: to direct the future in a de-

sired direction. Jerome Gellman has offered

the following view, in his "impetrative" sce-

nario of petitionary prayer:

[IJntercession demands a closeness to

God greater than that for prayers for

oneself. In intercession, a person asks

God to heal another, but asks for that

help as a personal favor to her, the

person who prays. ..jwhich] requires a

bit oi chutzpah.
^'^

Evidence
In his editorial comment upon Eisenberg's

first report, Edward Campion''' states that "the

reason people go to nonmedical practitioners

is simple: they want to feel better." The ques-

tion remains: Why do they feel better? Cam-

pion suggests that "access is easy. Invitations

to be healed are everywhere. It's cheaper than

seeing a physician." Dissatisfaction with the

medical establishment might be another rea-

son to consult non-traditional healers. Yet an-

other is that some "unconventional" healing

methods might actually be better than conven-

tional ones. But how can it be ascertained that

one therapeutic approach is superior to an-

other? The academic discipline concerned with
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such issues is the branch of clinical epidemi-

ology called "evidence based medicine."-"

Clinical epidemiologists try to discover

whether this therapy works, and if so, whether

it works better than the current standard.

Indeed, some recent overviews conclude

that there might be an association between

frequency of attendance at religious services-'

and prayer-- and health outcomes. Many of

these studies are observational studies, in

which groups of individuals are defined by

their religiosity and related behaviors, and

compaied regarding their health status. Such

observational studies, however, can only pro-

vide indirect support for the hypothesis that

faith heals, because in this kind of study one

measures associations, not causative influ-

ences.

Currently, the best information comes

from randomized controlled trials, in which

an intervention is applied to only one of two

otherwise identical groups of individuals.

Since religious beliefs and behaviors cannot

be randomized, most of what is available in

the literature is from randomized trials of re-

mote intervention, i.e., intercessory prayer and

distant healing. Indeed, a small but impres-

sive body of literature suggests that interces-

sory (distant) prayer improves the chances of

recovery from illness.-^ What follows are ex-

amples of such interventional studies on

prayer efficacy. This section by no means at-

tempts to provide a comprehensive overview

of the current literature.-^

Study examples
In the mid-sixties, Joyce and Welldon-^

published what is now considered the first

trial of prayer and health. A group of 38 pa-

tients with "psychological or rheumatic dis-

ease" from two outpatient clinics in London

were matched on age, gender, diagnosis, and

"religion" (categorized as being Anglican,

Roman Catholic, Jewish, or agnostic). The

intervention consisted of intercessory prayer

by a designated individual or prayer group

that had no physical contact with or knowl-

edge about the patient who was being prayed

for. In a sequential analyses, the first six re-

sults showed an advantage for those

"treated," while five of the next six showed

a benefit for the control group. Overall, no

signiflcant differences were found between

groups with regard to clinical state or atti-

tude scales.

Collipp-" randomly chose 10 of 18 chil-

dren with acute leukemia. For each of these

10 children (in New York), one Protestant

family (in Washington) prayed daily for fif-

teen months. Neither the attending physicians,

nor the patients, nor the prayer groups were

aware that they participated in a study of the

efficacy of prayer. After 15 months, only 2

of the 8 control children, but 7 of the 10 chil-

dren in the intervention group were still alive.

CoUipp correctly states that several charac-

teristics of his study preclude definite conclu-

sions, but that it "does support the concept

that prayers for the sick are efficacious."

In a double blind, randomized clinical

trial of intercessory prayer, Byrd-^ studied

393 coronary care unit patients. Intercessors

prayed daily outside the hospital for the pa-

tients in the intervention group until dis-

charge (N = 192). The main result from this

study is that patients in the prayer group (ver-

sus controls) were more likely to have a

"good" hospital course (85% vs 73%), and

(accordingly) less likely to have an "inter-

mediate" ( 1% vs 5%) or "bad" course (14%

vs22%)(P<0.01).

Forty patients with AIDS (20 prayed-for

and 20 controls) participated in a pilot study

on distant healing.-** An elaborate treatment

schedule was worked out for distance heal-

ers, who were from various backgrounds in-

cluding Christian, Jewish, Native American,

Buddhist, Shaman, and bioenergetic/medita-

tive healing. Healers were instructed to "di-

rect an intention for health and well-being"

to the subject, of whom they were given in-

formation packets, including photographs,

first names, and some medical information.

Healers rotated, so that each patient in the

treatment group received treatment from dif-

ferent practitioners. Patients in the treatment

group experienced significantly fewer and less

severe new illnesses, reduced medical utili-

zation, and improved mood.
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In a trial of intercessory prayer in coro-

nary care unit patients, Harris et al.''* random-

ized 1013 patients to receive prayer (N = 484)

or usual care (N = 529). Patients in the treat-

ment group were prayed for individually on a

daily basis for 28 days by prayer teams who

were asked to pray for "a speedy recovery with

no complications." While the mean length of

stay both in the coronary care unit and in the

Observational studies can only provide

indirect supportfor the hypothesis that

faith healSy because in this kind of

study one measures associations, not

causative influences.

hospital did not differ between groups, some

improvements were seen with regard to clini-

cal outcome. Harris and colleagues also com-

pared the outcome in both groups using the

classifications "good, intermediate, or bad"

from the Byrd study (see above). No appar-

ent differences were observed. The two ma-

jor problems in this study are that the alloca-

tion to each group was performed by one per-

son on the basis of the last digit of the pa-

tient's medical record number, which cannot

be considered random, and that the patients

were not asked if they wanted to be included

in such a study.
^"

Future research programs
What follows from the studies reviewed

above is that it appears scientifically possible

to study the health effects of religiousness and

the efficacy of prayer. Future research pro-

grams in this field should, at least for the time

being, strictly adhere to the current epidemio-

logic research paradigms. This includes the

appreciation of ethical and technical issues,

some which are discussed further in the final

section of this essay. One example is the ethi-

cal implications of blinding study subjects

with regard to group assignment. Written in-

fomied patient consent is a sine qua non. The

technical impossibility of controlling for

prayers offered by individuals outside the

study, needs to be addressed. Moreover, spiri-

tual concerns (including questions such as.

Does prayer need testing?) need consider-

ation.

Indeed, areas of particular interest for fu-

ture research would be those where the re-

cipients of the prayer would be perfectly blind

with regard to whether they "received" prayer

or not. In one possible setting one could study

the health effects of intercessory prayer for

newborns; another would

include comatose patients

receiving intensive care. In

both scenarios, one would

need to adjust in multivari-

able regression models for

prayers offered by family,

friends, and health care pro-

fessionals.

Another important area of future research

would be the effect on patient outcomes of

the spiritual practices (including prayer) of

healthcare providers. For example, in a sur-

vey of 47 health care professionals in a neo-

natal intensive care unit, 839f responded posi-

tive to the question, "Do you pray for your

little patients?" (Elizabeth Catlin, personal

communication). The impossibility of blind-

ing and randomization are obvious drawbacks

in this scenario. However, it appears to be a

crucial area, not so much in the metaphysical

sense ( for positive results could always be ex-

plained "naturally" as internal mind-brain-

body effects induced within the healthcare

providers, enhancing their delivery of thera-

pies) as in the practical sense of defining an

optimal standard of care.
""

Explanations
The apparent association between prayer

and recovery in epidemiologic studies de-

serves explanation. While the health effects

of religious behaviors and self-centered prayer

can be explained within the current biomedi-

cal framework, it is much more difficult to

explain distant cure, the therapeutic efficacy

of intercessory prayer.

Religious betiavior

The association between frequent reli-

gious sei'vice attendance and better health can
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be explained by a beneficial effect of reli-

giousness on life style and health behavior.

For example, it is reasonable to assume that

religious people are less likely to smoke and

more likely to focus on a healthy diet than

their less religious peers.

"

In another line of explanation, some critics

have suggested that good health is a prerequi-

site for frequent service attendance. In other

words, they hypothesize that the causal arrow

goes from health status to service attendance,

not vice versa. However, some data indicate

(a) that attendance at services is a

strong predictor of better I'unclioning,

even when intermediate changes in

functioning arc included, (b) that health

practices, social lies, and indicators of

well-being reduce, but do not eliminate

these effects, and (c) that disability has

minimal effects on subsequent

attendance.
'^

Insights from psychology, neurology, en-

docrinology, and immunology open another

possible door to the black box of faith and

health. This research is called neuro-

immunomodulation, psycho-neuro-immunol-

ogy, or neuroendocrinimmunology.^^ In es-

sence, these terms refer to research into the

biological links between psychological fac-

tors and their effects on the brain and body,

To use epidemiologic lingo, the Creator

will probably remain the ^^ultimate residual

confoundery*' the unmeasurable factor

related to all antecedents and all outcomes.

as measured by hormone and immune mark-

ers. Since much of this phenomenon probably

depends upon feedback mechanisms, it might

be called the "Mind-Brain-Body-Loop. '"
Is

this part of what Teilhard de Chardin had in

mind when he wrote that '"the more miracles

are studied medically, the more. . .they will be

found to be extensions of biology"? " Some
of the intriguing connections between the

mind, brain, and body can probably be modi-

fied and, thus, might offer the opportunity for

therapeutic intervention. Bruce Rabin^^ has

asked whether "behaviors can be adopted that

ameliorate the effects of stress on activating

hormonal changes that alter immune
changes." It is tempting to view prayer as one

potentially stress-buffering behavior.

When we turn to God in prayer, we with-

draw our attention from the outside world and

enter a state of mind that is quite dift'erent from

the alertness necessary to safely maneuver

through everyday life. How does prayer af-

fect our body? It is quite conceivable that the

state of mind we enter in prayer affects our

body as do states of mind associated with what

has been called transcendental meditation" or

the relaxation response.^** FuHhermore, it is

conceivable that these changes prospectively

affect our health. For example, it appears that

prayer affects our immune system. The evi-

dence is sparse, but a few studies have shown

associations between frequency of religious

attendance and prayer, and levels of immune

markers such as interleukin-6 and T-helper

cells. "*' Obviously, much further research is

needed before the inference can be drawn that

prayer indeed strengthens the immune system.

Intercessory prayer

While lifestyle, health behavior, and the

niind-brain-body-loop might partially ex-

P plain the observation

that religiousness and

praying improves

one's own health, they

cannot explain benefi-

cial effects of interces-

sory prayer for the re-

covery of others.^" The

i; hypothesis that inter-

cessory prayer is effective goes one step be-

yond (intrapersonal) Cartesian dualism,"*' by

holding that the state of mind in one person

changes the bodily state of another person.

How can one person's mindset affect the

body of another individual, even over long

distances? In essence, a positive result of a

perfectly blinded study^- of distant prayer

for the recovery of another person can prob-

ably not be explained by any behavioral

mechanism or placebo effect. Here, only
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chance, remote forces (such as those explain-

ing the moon-tides relationship), natural (i.e.,

not divinely initiated) superempirical mecha-

nisms that cannot (yet?) be measured, or di-

vine intervention remain as explanatory op-

tions.

And yet, any understanding of these is-

sues will probably need to take into account

alternative visions of reality. For most of those

who are used to looking for hard data in sup-

port of a hypothesis within the current bio-

medical explanatory framework, this is the

point of disconnect. In other words, any fu-

ture inquiry into the issue of how distant heal-

ing "works" will need either to incorporate

non-traditional aspects, or to modify the tra-

ditional medico-scientific thinking so that it

opens up to currently unacceptable explana-

tions. One such future framework was recently

offered for the spirit-health link by Bruce

Epperly, who suggests we look at the future

of medicine from a process-relational stand-

point, noting that "everything in one's envi-

ronment makes a difference in health and ill-

ness."
^^ *

Elizabeth Targ attempts to integrate local

and distant effects by arguing that distant heal-

ing might mainly w(Kk as a modifier of "other

mechanisms including mind-body effects,

patient expectation, and medical interven-

tion."^^ In this scenario, the intercessory

prayer alone does not necessarily elicit its own

effect, but modulates other effects. In a some-

what simplistic example, the mind-brain-

body-loop might have different effects in oth-

erwise comparable individuals if one is being

prayed for and the other is not. This is what

epidemiologists call effect modification: one

factor modifies the effect of a second factor

upon a third; a concept of immense value for

those who set out to study fonnally the effi-

cacy of distant healing. However, if such an

effect modification were found empirically,

it would still be hard to explain, just as the

effect itself.

But can it ever be known whether God
responds to prayers? Should we even con-

sider not asking this question? One answer

to this is Teilhard de Chardin's:

God is knowable by human reason. And
yet, the miracle is absolutely necessary,

not only because it is needed in

apologetics, but also for ihe joy it

brings to our hearts: the heart cannot

find complete rest in a God whom it

does not I'eel to be stronger than

anything that exists.^''

Can it, should it be studied?
Much of the current lively debate about

these findings deals with the question whether

religious variables deserve any attention from

medical researchers. To the faithful, this ques-

tion may seem a little odd. and their immedi-

ate response might be, "No, of course not!

This would mean to test God!" Bystanding

medical bench scientists may raise their eye-

brow and grumble, "Mumbo-jumbo."^'' How-

ever, some curious contemporaries might say,

"Sure, why not? Let's find out about God's

ways!"

Indeed, let me offer two somewhat pro-

vocative hypotheses as a starting point:

( 1

)

the therapeutic efficacy of prayer can

be studied, and

(2) the therapeutic efficacy of prayer

should be studied.

The following discussion centers around these

propositions.

Can it be studied?

The first hypothesis is that the effects of

religiousness on health can be studied. Is this

so? My answer is "empirically, yes." Mod-

ern observational epidemiology can help us

find out about associations, but can hardly

prove causation. Interventional studies, if well

designed and conducted, can provide evidence

that helps to reject the null-hypothesis, which

states that prayer does not work. However,

divine intervention can never be proven di-

rectly in a clinical trial. After all, this is prob-

ably not the goal of all the prayer research.

Harris and coworkers state the following:

We cannot know why we obtained the

results we did.... [W]e have not proven

that God answers prayers or that God
even exists. It was intercessory prayer,

not the existence of God, that was
tested here.^^
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Technically, it makes no difference

whether secular or spiritual variables are used

in epidemiologic studies, as long as they are

operationalized in a reproducible fashion.

However, it remains to be shown how scien-

tifically to prove God's action in the world

(whether there is such, and whether it is a

proper object of science). To use epidemio-

logic lingo, the Creator will probably remain

the "ultimate residual confounder," the

unmeasurable factor related to all antecedents

and all outcomes.

Scientists would perhaps appreciate a sci-

entific proof that prayer "works," while mil-

lions of believers would probably be fully

convinced without such proof, relying on their

own experience that it does. It is an interest-

IfGod is the Creator and Siistainer of

everythingy including allfacts of science

and healthy then by definition God's ways

are always examined when one studies the

efficacy ofany intervention in medicine.

ing fact that many physicists, who work to

increase our understanding of"how the world

works," have sooner or later developed a very

close relationship with religion (prominent

examples being Albert Einstein, Carl

Friedrich von Weizsiicker, and Paul Davies).

Some of them have even, as Polkinghorne

likes to put it, "turned around their collar."

The scientist's view might be that we do not

really have the knowledge that prayer heals

unless we use current scientific methodology

to show that it does, while the faithful might

still ask why prayer needs to be tested (see

below). Apparently, we need to integrate the

scientific and religious concepts of knowledge

further, in order to be able to proceed down

this avenue.

One possible flaw of observational stud-

ies rarely discussed even in the better

methodologic literature is what might be

called researcher bias. Might investigators

who are believers perform an analytical task

differently from non-believers, and are their

inferences the same? A possible effect in the

opposite direction might occur after a study

is completed. Experts who review papers for

publication are apparently prejudiced against

unconventional forms of therapy. Among ex-

perts who were given fabricated research re-

ports for review that differed only by name

and nature (conventional vs. unconventional),

the reviewers were three times more likely to

favor the orthodox therapy.^**

Should it be studied?

Second, I claimed that the health effects

of prayer should be studied. Is this so? My
answer is still "yes," despite the fact that an

epidemiologic ap-

^^ proach needs to put re-

J ligion and prayer into

the rather secular cat-

egory of health ante-

cedents such as gen-

der, age, and smoking.

The question for re-

search ethics remains

whether or not for-

" mally to investigate

prayer just like any

other medical intervention. In this context,

traditional voices admit:

If prayer is going to be weighed and

measured by scientific standards, it

cannot be viewed as special in any

way.... There is no reason, so long as

the scientific approach is taken, for

prayer to be ruled out of bounds.^*^

From a medical standpoint, Rosner asks:

For what purpose... does the efficacy of

prayer have to be scientifically proved?

...Will the majority of mankind change

its praying habits on the basis of the

results?
^"

Probably not. but would it not be more than

enough if these studies continue to make an

important contribution by furthering the in-

tegration of faith issues into current biomedi-

cal research, stimulating thought and con-

versation?
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From a theological perspective, Betsy

Perabo suggests that "if religions are to use

science as a confimiation of their beliefs, they

must be willing to operate on science's own

terms."''' The question remains whether this

is what religions want. However, Perabo of-

fers an outline of future research and discusses

the possible implications in a rather coura-

geous and refreshing way. She concludes:

If the effects of prayer are, in fact, real

and reliable, they should be tested; and

if the tests generate scientifically veri-

fiable results, they should be used as a

scientific basis for theological inquiry.^-

Other critical views come from Steven

Goldberg,'*^ who sees the fonnal study of prayer

as a threat to its traditional role; and from Sloan

et al., who suggest that attempts to introduce

religious behaviors as medical treatments

trivializes religion. Some have even argued that

the scientific study of prayer efficacy comes

close to testing God.'^^ Others have turned this

argument around, saying that reliance upon

prayer alone amounts to testing God.*^*^

Indeed, should not the attempt be made

to find out as much as humanly possible about

God's ways of healing and restoring health?

If God does not want humankind to find out

about creation and causation, why these fires

in the bellies of cohorts of researchers who
devote their lives to science? Could not sci-

ence be viewed as God's offer to humankind

to utilize all physically available information

to understand and use this knowledge to im-

prove the quality of human life? Is there not

the obligation to find out, for the benefit of

future generations? Finally, is not increase in

knowledge inplied in the commandment to

"fill the earth and subdue it" (Gen 1;28)?

Or should the words, "Blessed are those

who have not seen and yet have come to be-

lieve" (John 20;29), be interpreted as a divine

veto against the study of therapeutic prayer?

I believe not. Instead, I offer the argument

that ifGod is the Creator and Sustainer of ev-

erything, including all facts of science and

health, then by definition God's ways are al-

ways examined when one studies the efficacy

of any intervention in medicine. My main con-

clusion is, therefore, that systematic scientific

study of the effects of religious factors on health

should proceed, including the therapeutic effi-

cacy of prayer, both intercessory and for one-

self. Of course, matters are much too complex

to be resolved conclusively within the next few

decades. But the technical difficuhies should

be resolved much more easily than the ethical

obstacles introduced by a strong fundamental-

ist opposition against any scientific inquiry into

God's ways. In response to such fundamental-

ist position, John Hick speaks for me;

Is il impious to try to understand God's
dealings with mankind? Surely, if

theology is permissible at all, it would
be arbitrary to disallow discussion of

the topics that come under the rubric of

theodicy: creation, the relation of

human suffering to the will of God, sin

and the fall of man. redemption, heaven
and hell.^''

As an advocate of process theology, Epperly

suggests that:

In exploring our own creativity and

advancing the boundaries of life and
death, we are not intruding on God's
territory by "playing God." Rather, we
are creating a new world of care and

compassion in partnership with God. As
ultimate member of the partnership,

God's aim is toward the most creative

solution or discovery.

"

Obviously, the goal of all efforts in the

field of prayer efficacy research is to deter-

mine whether prayer should be included in

the medical armamentarium. Most recently,

the exchange of ideas regarding this question

ainong researchers and clinicians culminated

in the publication of an article in the presti-

gious New England Journal ofMedicine, en-

titled "Should physicians prescribe religious

activities?"'* that represents only the tip of the

iceberg of an intensifying discourse about the

integration of religious aspects into medical

care. Naturally, part of this discourse is moti-

vated by turf issues between medical and spiri-

tual caretakers. Nevertheless, another part is

motivated by questions asked at the crossroads

of religion and current biomedical research

paradigms. It is at this intersection where re-

search needs to continue, for the benefit of

the health of future generations.
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Endnotes:

1

.

Dossey, p 1 0.

2. Eisenberg et al.

3. Ibid.

4. In this essay the word "recovery" is used

as an overarching temi for both mental and

bodily recovery from sickness or distress.

"Healing" is meant to cover mainly spiritual

recovery, while recovery of the body and its
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The use of Human Subjects in Biomedical Research:

A Problematic Scientific Past Shapes Present Ethical Challenges

Timothy M. Pawlik
Harvard Divinity School, and

Massachusetts General Hospital

The ethics of human experimentation is a relatively new phenomenon in medicine. The

Nuremberg Code and the Helsinki Declaration focused on informed consent in human experi-

mentation. More recently, ethicists have begun to emphasize that, beyond the needfor con-

sent, the "content" of the experiment also needs to be ethical. The method and process of the

experiment must be humanizing and affirming of the subject as moral agent. The religious

perspective has provided a comprehensive moral foundation, demanding respect for the sub-

jects' moral agency and their right to he treated as equally worthy members of the human

community, thus ensuring the integrity of the subject as person.

The moral and medical controversies over

the use of human subjects in medical research

are a relatively new phenomenon in the long

history of medicine. Prior to the advent of

World War II, medical research tended to be

small-scale and driven primarily by particu-

lar therapeutic motives. During this "pre-

modem" period, little attention was given to

either research itself or the ethical issues

around it. A number of dramatic changes oc-

curred around the time of World War II, which,

to a large degree, initiated the modern debate

around research in general, and the use of

human subjects in particular. During and im-

mediately after the war, medical research be-

came a large-scale, highly organized, and

well-funded effort harnessed to military ob-

jectives and the national interest. The prob-

lems with using human subjects in medical

research were spectacularly displayed in the

gruesome atrocities perpetrated at the hands

of the Nazis and, to a lesser degree, in the early

history of human experimentation here in the

United States. The ethics of human experi-

mentation has come a long way since the time

of these events. Local and national rules have

been promulgated and institutional review

boards now routinely scrutinize experimental

protocols in most hospitals and research cen-

ters. Nevertheless, many of the basic issues

surrounding human experimentation remain

controversial and have thus far evaded defini-

tive resolution. Beyond the universal disap-

proval of Nazi-style experimentation, there is

still a lack of consensus on many aspects of

using human subjects in biomedical research.

To begin to address the complexity surround-

ing human experimentation, I shall not only

review the history involved, but also the un-

derlying moral nonns and principles that are

used to justify such actions.

Before looking at any particular histori-

cal event, it would be prudent to retlect on

the practice of medicine in general. Human
experimentation has always been a part of

medicine. The practice of medicine, espe-

cially in early times, was unpredictable and

unreliable. When faced with an ailing patient,

physicians chose from among various treat-

ment options, many of which had not been

validated or tested by the "scientific method."

Rather, treatment represented a good-will at-

tempt to aid the patient in spite of surround-

ing uncertainty. Notwithstanding immense

technological advancements, the inherent

ambiguity in therapeutic medicine persists.

Both then and now, no two patients are medi-

cally identical, and every physician needs to
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be alert to the possibility that a particular pa-

tient could react to treatment in unexpected

ways. Faced with this unavoidable uncer-

tainty (and thus the inherent element of "the

experimental") in all of medicine, two aspects

of the therapeutic relationship make it mor-

ally acceptable to proceed with directed treat-

ment plans: the patient has given consent and

the "therapeutic experiment" is administered

with the explicit aim of securing that particu-

lar patient's good. The basis for this thera-

peutic relationship springs from antiquity and

is articulated in the Hippocratic Oath. The

Oath, in addition to binding the physician to

"do no harni," has also been argued to pro-

hibit an experiment if the foregone conclu-

sion, probability, ova priori reason to believe

exists that death or disabling injury of the ex-

perimental subject will occur. Interpreted in

this way, the Hippocratic Oath not only out-

McDermotfs utilitarian defense of the

prerogatives of research may have repre-

sented a broad spectrum of opinion within

organized medicine at the timCy but a mere

five years later, with the shocking revela-

tions of the Tuskegee syphilis experiment,

the trust he had calledfor had been effec-

tively shattered.

lines the therapeutic relationship but also the

terms and bounds of good research practices.

The Oath acknowledges the doubt intrinsic

to medicine, but in instructing the physician

to "do no harm" and to focus unswervingly

on the patient, it provides a moral grounding

to guide care. Thus, the Hippocratic Oath it-

self stands as one of the earlier and more in-

fluential documents in the history of human

experimentation ethics.

Perhaps the single most important contem-

porary document is the Nuremberg Code.'

The Code was formulated in 1947 by Ameri-

can Judges sitting in judgment of Nazi physi-

cians accused of conducting murderous and

torturous human experiments in the concen-

tration camps. At the Nuremberg trial, the

Nazis were accused of using the most vulner-

able—institutionalized children, the mentally

retarded, and prisoners—in human experi-

mentation without their consent, hi their own
defense (as posed by Dr. Robert Servatius, a

defense attorney at Nuremberg) they offered

three cardinal points:

• A state may demand a sacrifice from an

individual on behalf of the community; and

decisions as to what the interests of the com-

munity are, what those interests require, and

how great a sacrifice may be demanded are

all to be made by the state alone.

• There are no pertinent valid distinctions

between conscripting somebody for military

service and requiring somebody to submit to

medical experimentation.

• hi the history of medicine, numerous ex-

periments have been carried out on human

p.; beings without their in-

formed consent, and so

why should the Nazi

physicians be singled

out?

The third point is

the most easily dis-

missed. Although it is

true that numerous ex-

periments had previ-

ously been carried out

by physicians on

il unconsenting human
'* beings (e.g., Walter

Reed's yellow fever experiments in Havana,

Richard Strong's plague and beriberi experi-

ments in the Philippines, etc.), they still re-

main the shame of medicine. Citing past

moral lapses can hardly be grounds for cur-

rent legal or ethical leniency. The first two

points warrant more thorough philosophical

consideration. Both are formulated in tenns

of the consequentialist or utilitarian theory,

according to which what is right is defined to

be whatever serves the greatest good of the

greatest number. The most familiar articula-

tion of this theory is taken from Bentham and

Mill.- in which good is identified with happi-

ness, hi the utilitarian system of morality, it

is morally permissible (even advocated) to
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sacrittce the rights of an individual if the good

of society or "the many" will benefit. By defi-

nition, from the point of view of generalized

utilitarianism, the only thing that counts in

settling any moral question is what would be

for the greatest good of the greatest number.

Here, society is fully justified to compel un-

welcome measures in the name of the social

good. In the case of World War II Gennany,

the defense at Nuremberg argued that the sac-

rifice of "the few" in medical experimenta-

tions would aid the many in advancing the

war effort. This conscription of subjects for

medical experimentation, it was argued, was

no different than the sacrifice being required

of drafted men who similarly risked their lives

on the front lines. Each party was asked to

make sacrifices for the needs of society. In

this way, human experimentation without con-

sent was sanctioned and justified.

On October 25, 1946 the indictment of the

Nazi doctors was filed. The court, and the

world, had rejected the justifications given for

the horrifying experimentations performed

during the Third *Reich. In the wake of the

indictment came the Nuremberg Code. This

Code continues to define the current ethical

discussion around human experimentation.

The Code posits research principles deemed

necessary for the moral and humane use of

human beings in experimental research. The

content of the Code can be understood to have

two major parts. The first part of the Code

concerns itself primarily with a procedural

matter—the procurement of voluntary in-

formed consent as an "absolutely essential"

condition for using humans in experimenta-

tion. A physician should never do anything

to a patient or subject that is inherently coer-

cive, and no procedure may be performed

without obtaining the patient's full consent.

This means that the patient should be

so situated as to be able to exercise free

power of choice... and should have sulTi-

cient knowledge and comprehension of

the elements of the subject matter in-

volved.^

The insistence on informed consent demon-

strates the belief that if the process is just, then

the substance or content of the experimenta-

tion will likewise be morally upright.

The second part of the Code focuses more

explicitly on the substance of human experi-

mentation. It defines a set of specific criteria

by which the content of the experiment can be

judged to be morally justifiable. The second

part of the code includes, among others, such

criteria as the requirement that the experiment

yield fruitful results, not be random in nature,

be designed on the basis of animal studies, and

be conducted to avoid all unnecessary suffer-

ing and injury.^ This second part of the Code,

unlike the first, clearly articulates a proper

"content" to be included when constructing

human experiments. In a very explicit man-

ner it outlines for the potential researcher a

specific standard which must be followed in

order to have a morally licit experiment.

The Code has its grounding in a markedly

different philosophical tradition from the one

used in defense of the doctors at the

Nuremberg trials. The Nuremberg Code's

emphasis on informed consent, as well as on

specific safeguards within the experimental

protocol itself, are both designed to protect

the patient's or subject's right to the inviola-

bility of person. The moral content of this

requirement is perhaps best described by the

Kantian principle of treating other persons as

ends in themselves and never simply as means

to an end they do not share ("the kingdom of

ends" argument).'^ The informed consent re-

quirement can be seen as protecting the moral

status of persons who also happen to be ex-

perimental subjects. In this philosophical

scheme, to use a person without consent for

an experiment is untenable, regardless of the

benefit that society may procure. Each indi-

vidual person has inherent worth that is ines-

timable and that cannot be factored into the

consequentialist equation. Although society

in general may suffer, the preeminent value

of each individual cannot be violated. The

individual's autonomy demands respect; thus,

the decisi(Mi concerning whether or not to par-

ticipate in experimentation belongs only to the

individual. In this way, the Nuremberg Code

insists that medical investigators alone can-
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not set the rules for the ethical conduct of re-

search. By adopting a human-rights perspec-

tive that acknowledges the central ity of the

individual worth of each person, the Code

forever changed the way human experimen-

tation is viewed.

Following Nuremberg, there were addi-

tional attempts at codifying the ethical and

moral criteria of human experimentation. The

most prominent was the World Medical

Association's Declaration of Helsinki in 1964

(subsequently revised in 1975, 1983, 1989,

1996, and 2000)." Although the Declaration

clearly acknowledges the authority of the

Nuremberg Code and grounds itself within it,

the Helsinki Declaration attempts to have peer

review supplement, and even supplant, in-

formed consent as the central principle.

Whereas the Nuremberg Code focused more

on the human rights of research subjects, the

Declaration of Helsinki centers more on the

obligation of physicians/investigators to their

research subjects. Despite these differences,

the major philosophical principles and norms

grounding the declarations are the same. The

utilitarian calculus is spurned in favor of a

more Kantian deontological perspective. Note

the last sentence of the Helsinki Declaration:

In research on man, the interests of sci-

ence and society should never take pre-

cedence over considerations related to the

well-being of the subject.'

In each document, persons are given a spe-

cial moral status that cannot be violated by

the researcher or state. Each individual has

personal goals, aims, and projects that must

be respected. In rigidly codifying the proper

relations between physician-researchers and

subjects, both the Nuremberg Code and the

Helsinki Declaration stress that the good of

individual patients must always take prece-

dence over the good of society. Given the

basic tension between individual and social

rights, not everyone finds solace in these dec-

larations. Some researchers in the 1960s and

1970s rejected the high-sounding declarations

and regulations as impractical and impotent

for resolving the moral dilemmas around hu-

man experimentation.

When challenged by reformers in the late

1960s and early 1970s, many researchers re-

sorted back to utilitarian arguments against

increased ethical and legal regulation of bio-

medical research. A good example of this

utilitarian defense can be found in Walsh

McDermott's famed 1967 "Opening Com-

ments on the Changing Mores of Biomedical

Research."** McDemiott contended that medi-

cal research had bestowed great benefits on

society and in so doing had created a kind of

societal expectation of—even right to—fur-

ther research. To satisfy this societal expec-

tation, according to McDemiott, there may be

times when the good of society must take pre-

cedence over the good of the individual. In-

deed, not unlike the defense team at

Nuremberg, he noted that, outside the sphere

of medicine, society often calls for such sac-

rifices, such as in the military draft. At such

times, researchers unfortunately may have to

single out certain individuals for participation

in research. McDermott, not unlike many of

his peers at the time, concluded that society

must simply trust the research community to

do the right thing, and this community will

on occasion need to call for individual sacri-

fice. McDermott's utilitarian defense of the

prerogatives of research may have represented

a broad spectrum of opinion within organized

medicine at the time, but a mere five years

later, with the shocking revelations of the

Tuskegee syphilis experiment, the trust he had

called for had been effectively shattered.

The history of human experimentation in

the United States has had a number of dra-

matic defining moments. Each in its own way

shaped the ethical debate, as well as the policy

regulating human experimentation. What can

be accomplished here is a brief overview of

two controversial studies which significantly

impacted the ethical landscape: the Tuskegee

syphilis experiment and the Willowbrook

School experiments.

In 1932 the U.S. Public Health Service

initiated an experiment in Macon County,

Alabama, to determine the natural course of

untreated, latent syphilis in black males. The

researchers recruited syphilitic men by tell-

ing the subjects they would be treated for "bad

308 The Journal ofFaith and Science Exchangey 2000



blood." When penicillin became widely avail-

able by the early 195()s as the preferred treat-

ment for syphilis, the men did not receive this

therapy. Moreover, a federal oversight com-

mittee repeatedly decided to continue the

study and even on occasion actually sought

to prevent treatment. Not until 1972 was the

experiment brought to a halt, and in August a

"Final Report" was issued that found the study

to have been "ethically unjustified."'' In criti-

cizing the Tuskegee study, the Final Report

focused on the issues of penicillin therapy and,

more specifically, informed consent. The re-

port makes the distinction between "submit-

ting voluntarily" versus "informed consent."

The Report points out that although the par-

ticipants were "voluntarily" participating with

researchers, this in no way signified that in-

fomied consent was obtained. Infomied con-

sent implies that participation be not only vol-

untary, but also well informed. The investi-

gation panel held that this criterion of in-

fonned consent had not been met, and that

the experiment, thus, was both ethically im-

When the experiment came to public lights the

initial discussion centered once again upon

informed consent. Although the parents had

given consenty there were questions as to

whether this had not been subtly coerced, and

whether parents ethically could even give such

proxy consentfor their children.

permissible and against the spirit of the

Nuremberg and Helsinki Declarations. The

Final Report stated emphatically that

one fundamental ethical rule is that a per-

son should not be subjected to avoidable

risk oF death or physical harm unless he

freely and intelligently consents.'"

By focusing on informed consent, the inves-

tigatory panel wanted to make it clear that a

subject's refusal of treatment must be legally

and ethically honored. Personal autonomy

over important decisions in one's life, and the

right to attempt to realize one's own value-

ordering, are so important as to take prece-

dence over the demands of scientific advance-

ment.

The Final Report's almost exclusive fo-

cus on informed consent is interesting. Un-

doubtedly, informed consent is critical to

the ethical use of human subjects in biomedi-

cal research and experimentation. Informed

consent ensures that subjects are treated as

moral equals with the experimenters, and as

capable of participating in decisions. Despite

this importance of informed consent, the ethi-

cal scrutiny of human experimentation must

not end there. To conclude that a study is ethi-

cal, much more than infomied consent is re-

quired. In a comprehensive ethical analysis,

attention must be paid to both the method (i.e.,

obtaining consent), but also the content (i.e.,

the type of experiment, the goals of the ex-

periment, who will derive benefit from it, etc.).

In its Report, the Tuskegee committee, how-

ever, by choosing to focus its ethical condem-

I; nation almost exclu-

sively on the lack of

consent, rather than

on the actual sub-

stance of the experi-

ment itself (i.e., the

systematic lack of

care for the syphilitic

men) considers only

halfthe ethical point.

It fails to answer the

question as to

whether there is ever

a case when a person can "freely and intelli-

gently consent," but still be the subject of an

unethical experiment. In other words, is there

any limit to what may be construed as an ethi-

cal experiment besides the need for consent?

What if the Tuskegee experiment had been

exactly the same, except that the men had all

given their informed consent. Would it then

have been ethical? This question remain in-

sufficiently answered in the Tuskegee Final

Report. Although the debate concerning the

Tuskegee study moved the issue of human
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experimentation forward, there would be other

crises that would be needed to refine the dis-

cussion further.

The Willowbrook School experiments in-

volved the use of mentally retarded children

in hepatitis B vaccine research."'- Upon ap-

plication to the Willowbrook School, the

children's parents were asked permission to

enroll their child in the hepatitis study. The

study involved purposely infecting the chil-

dren with hepatitis B in order to test the effi-

cacy of various hepatitis vaccines. This re-

search was carried on for a number of years,

until eventually it was exposed in the local

and national media. When the experiment

came to public light, the initial discussion

centered once again upon informed consent.

Although the parents had given consent, there

were questions as to whether this had not been

subtly coerced, and whether parents ethically

could even give such proxy consent for their

In Evangelium Vitae, John Paul II ac-

knowledges this notion of life's sanctity

,

but moves to a much more radical posi-

tion of the source of life's sacredness.

Not only God's external sovereignty over

life, but, more fundamentally, the very

creation itself of life gives it its sanctity.

children. Despite this early debate around in-

formed consent, subsequent discussions pro-

ceeded to focus more on the actual substance

of the experiment. Ethicists began to ques-

tion whether it was even ethical to use human

subjects in these types of experiment, regard-

less of whether consent had been obtained.

David D. Rutstein noted that

found in which the large quantities of the vi-

rus needed for vaccine manufacture can be

grown; and an ethical constraint is the injuction

"not... to use human subjects for the growth

of a virus for any purpose."'^ Here one can

see that unlike in the Tuskegee Final Report,

the emphasis is more on the content of the ex-

perimental proceedings rather than on merely

the obtaining of consent. Rutstein and others

want to emphasize that in evaluating the eth-

ics of human experimentation informed con-

sent is necessary, but not sufficient. Although

the infonned and voluntiiry participation of the

subject is obligatory, informed consent by it-

self does not make for an ethical experiment.

The ethical status of human experimentation

also depends on the nature, method, and goals

of the ongoing research study.

In light of the lessons learned from his-

tory, what moral norms or principles should

guide the use of human beings in medical re-

search today? As noted,

traditionally, many
have appealed to the

utilitarian philosophy.

Medical research has

the ability to generate

an almost inexhaustible

amount of data to ben-

efit all of humanity. Re-

alizing this, society has

come to expect the ben-

efits of this research as

an implicit right. If a

few individuals should happen to suffer to ob-

tain this progress, it is justifiable because the

larger society is overwhelmingly benefited.

As McDermott states,

ethical constraints that prohibit certain

human experimentation are similar in

their effects as are scientific constraints

on the design of experiments.'^

In research on infectious hepatitis, a scientific

constraint is applied by the fact that no labo-

ratory animal susceptible to hepatitis has been

to ensure the rights of society, an arbi-

trary judgement must be made against an

individual.'^

In this consequentialist scheme, the rightness

or wrongness of any human experimentation

is judged by its consequences, or what hap-

pens as a result of the experiment. There are

several advantages to using utilitarianism to

guide human experimentation. It provides re-

searchers with guidelines for deciding what

to do: namely, whatever produces, on bal-
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ance the greatest good for the greatest num-

ber. Moreover, the "greatest good" is alleg-

edly something empirical, something both

measurable and comparable. In biomedical

research, the "greatest good" can be quanti-

fied by measuring lower societal morbidity,

mortality, illness rates, etc., regardless of

whether a "few" individuals had to suffer in

the research process. In principle, therefore,

utilitarianism provides definite answers to the

question of how we ought to act when con-

sidering human experimentation: if the

greater good (i.e. society, state, nation) will

benefit, it is morally justifiable.

Utilitarianism can be subjected to a num-

ber of objections and criticisms. As a guide to

human experimentation it ultimately fails, as it

undermines the basic integrity of the experi-

mental subject as person. Utilitarianism re-

quires a calculation of the probable conse-

quences of each experiment in order to judge

its ethical character. In doing this, the human

subject loses full personhood and is transfomied

into a thing—a unit to be fed into the utilitar-

ian calculus. In Martin Ruber's terms, a per-

son moves from being a "thou" to an "it."
''*

Here the value of life becomes discontinuous.

Life, and its worth, is calculable; it is placed

on a sliding scale: if the sacrifice of a single

life can benefit others, it can be morally justi-

fied. Among other reasons, this aspect of utili-

tarianism is inadequate as a moral theory, as

it conflicts with some of the most basic moral

intuitions. Most people would agree that to

kill an innocent person to benefit society could

hardly be justified. Similarly, most would say

that the sacrifice of individual human subjects

is not acceptable, even if to benefit society at

large. Ultimately, utilitarianism fails because

it does not recognize the special and invio-

lable moral status of each person. As Henry

Beecher observes,

a particularly pernicious myth is the one
that depends on the view that any ends

justify means. A study is ethical or not at

its inception. It does not become ethical

merely because it turned up valuable data.

Sometimes such a view is rationalized by
the investigator as having produced the

most good lor the most people. That is

blatant sialism. Whoever save the inves-

tigator the god-like right lo choose mar-

tyrs?
''

In contrast to utilitarianism, Kant regarded

each person as possessing an inviolable moral

status. In this deontological perspective, ev-

eiy person must be treated as an end, and never

merely as a means to fulfill the purposes of

the few or the many. This Kantian ideal is

reflected in the insistence that patients and

research subjects must give their informed

consent before they can be treated or used in

experiments. In this scheme, autonomy and

self-determination is emphasized. By respect-

ing each individual subject's autonomy, phy-

sicians and researchers continue to value them

as self-conscious active moral agents. This

Kantian principle should tiike a preeminent

position in guiding human experimentation.

It rightfully acknowledges each person as an

individual who demands respect. By using

the Kantian principle, human subjects can

never be used simply as means to an end

—

regardless of how beneficial that end may be.

In the Kantian scheme, each individual comes

to be seen not merely as "subject," but also as

"person." Unlike an experimental subject, a

person requires respect, equality, and just con-

sideration. By using this principle to guide

human experimentation the preservation of

human dignity is ensured.

Although the Kantian principle provides

substantial guidance in human experimenta-

tion, it is not sufficient. As Hans Jonas notes,

this Kantian principle can be overly simplis-

tic in its evaluation of human experimentation.

What is wrong with making a person an

experimental subject is not so much that

we make him thereby a means, as that we
make him a thing—a passive thing merely

lo be acted on, and passive not even for

real action, but for token action whose to-

ken object he is.'**

Jonas argues that in social contexts others are

constantly used as means to ends. For ex-

ample, at the grocery store the cashier is used

as a means to satisfy the end of obtaining food.

Using others as means in this way occurs all

the time. Jonas argues that this is not the criti-

cal ethical point in human experimentation;
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rather, what is of ethical concern is the objec-

tification—the making of the subject into a

thing. Undoubtedly the Kantian argument has

this somewhat in mind with its well-known

maxim of "means" and "ends." Jonas, how-

ever, wishes to refine the argument by focus-

ing more explicitly on the process of objecti-

fication that can occur with the use of humans

in experimentation.

Jonas argues that what makes the use of

human subjects in experimentation unethical is

the reducing of the person to being a mere to-

ken "sample." The components of personhood

are denied to the subjects of experimentation

when they are acted upon without being en-

gaged as individual moral agents. As in the criti-

cisms of the Tuskegee Final Report, Jonas cau-

tions against using mere consent as a blanket

ethical sanction for human experimentation. In

addition to ensuring informed consent at the

start of the experiment, the investigator has the

continued duty of upholding the subject's per-

sonal dignity and human worth throughout the

whole experimental process.

One place where the inherent value of the

human subject has strongly been upheld is in

the religious tradition, especially as articulated

by the Roman Catholic Church. Religious

traditions attempt to articulate a basis for the

inviolable character of the human experimen-

tal subject. Similar to Kant and certain other

philosophers, the Roman Catholic Church de-

mands respect for the human subject as per-

son. The Church, however, goes further by

providing a source for the special protected

status of the person-subject. The Christian

understanding of life, personhood, and their

relation to God informs opinions on human

experimentation. Human life forms the basis

of all goods and is the necessary source and

condition of every human activity and of all

society. In Evaugeliiim Vitae, Pope John Paul

II specifically addresses the fundamental is-

sue of the sanctity of life.''' Prior to his writ-

ings, the sanctity of life was articulated in an

essentially different manner. Life was sa-

cred because it came from the authority of

God and. thus, only God had sovereignty

over it. As the author of life, only God had

the power to extinguish it. In this understand-

ing, the source of life's sacredness lies with-

out. Life itself is not necessarily sacred or

holy, but God's authorship and sovereignty

over life sanctifies it. Humankind is to be

respected in experimentation not because hu-

man life is inherently sacred or worthy, but

rather because God is sovereign over human

life and no one has the right to use it indis-

criminately. In EvangeUum Vitae, John Paul

II acknowledges this notion of life's sanc-

tity, but moves to a much more radical posi-

tion of the source of life's sacredness. Not

only God's external sovereignty over life,

but, more fundamentally, the very creation

itself of life gives it its sanctity. In creating

humankind, God breathes a sanctity into life

that cannot be abolished. In shifting the fo-

cus from sovereignty to creation, John Paul

II relocates the sanctity of life from the ex-

ternal (sovereignty, authorship) to the inter-

nal (creation itself). In doing this he re-em-

phasizes the inviolable nature of life. The

sanctity of life is not something external that

can be detached from life; rather, it resides

in the indivisible creation of it by God. He

challenges every physician and biomedical

researcher to see the sanctity of life deep

within the mystery of life itself. Research-

ers are called to give witness to life as

amystery not wholly capable of comprehen-

sion, measurement or quantification. Jersild

et al. write that, given the checkered nature

of the history of human experimentation,

this sense of mystery allied with our sense

of the sanctity of life, has been seen by

Christians to provide an important bul-

wark in maintaining humane social or-

der.-"

Attention to life as mystery can serve to keep

biomedical researchers mindful of the sanc-

tity of the subjects of experimentation.

Regarding biomedical research, the Ro-

man Catholic Church also cautions

[Ajn intervention on the human body af-

fects not only the tissues, the organs and

their functions, but also involves the per-

son himself on different levels. It in-

volves, therefore, perhaps in an implicit

but nonetheless real way, a moral signifi-

cance and responsibility.-'
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Whereas medicine and science can often be

reductionistic, viewing individuals as only

biological "organisms" or "subjects," the Ro-

man Catholic Church wants to remind us to

see each human person as an integrated

whole—spiritual and embodied. The Pope

reaffirmed this to the World Medical Asso-

ciation in 1993, when he said:

Each human person, in his absolutely

unique singularity, is constituled not only

by his spirit, bul by his body as well.

Thus, in the body and through the body,

one touches the person himself in his con-

crete reality.^^

Thus, research must work to integrate the good

of human life by materially and physically

caring for the subject while respecting his or

her dignity. In this way, this religious per-

spective warns against the dehumanizing po-

In addition to ensuring informed con-

sent at the start of the experiment, the

investigator has the continued duty of

upholding the subjects personal dignity

and human worth throughout the

whole experimental process.

tential of medical research, where there is al-

ways the danger of not seeing the subjects for

who they are, but instead for what the re-

searchers design and intend. No matter how

good the end product (i.e., earthshaking re-

search results, or the "saving" cure), the ex-

perimental procedure must not have been de-

humanizing.

By treating subjects as "means" to an

"end" we expropriate God's role. Paul

Ramsey strongly warns against this type of

usurping of God's dominion in his book. Fab-

ricated Man.

We should not play God before we have

learned to be men. and as we learn to be

men we will not want to play God.^''

He further argues that we "play God":

. . .[when we] fail to honor the parameters

of human life, when we forget that we

are essentially creatures of flesh born of

other creatures in the midst of love.'"*

In scientific research, care must be taken not

to go beyond the parameters of human life

and love, infringing on God's dominion and

exclusive power to shape the essential qual-

ity of life. Christianity, therefore, reminds re-

searchers to deal with human subjects not just

as physical bodies, but also as persons with

spiritual and emotional needs—as integrated

wholes. In this important way, religion can

provide a much-needed counterbalance to the

reductionistic tendencies of the scientific

method. Informed by a religious perspective,

the physician-scientist gains an ethical orien-

tation that serves as a guide for the treatment

of the research subject as a person who must

be protected from harm, engaged as a moral

equal, and assured of both moral and physi-

cal integrity. Unlike the

Kantian maxim of "means

and ends," the religious per-

spective, with its focus on

the sanctity of life, the inte-

grated nature of the human

person, and the role of com-

passion and care, provides

a more detailed outline of

what justice demands when

it comes to the human sub-

ject. It takes seriously Jonas' caution not sim-

ply to avoid using people as means (as this is

not entirely possible in reality), but, more im-

portantly, to eschew objectifying others when

they become the subjects of experimentation.

A religious perspective necessitates that the

researcher always direct his or her actions pri-

marily to the cultivation and protection of the

individual subject, and secondiu^ily to the ben-

efit of society.

The ethics of human experimentation is

still a developing field within medicine. In-

tense debate began at the time the Nureinberg

trials, where a challenge was leveled at the

utilitarian justification for the reprehensible

experiments performed by Nazi experiment-

ers. The utilitarian approach disregards the

inherent and inestimable worth of each per-

son. The subsequent Nuremberg Code and
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Helsinki Declarations represent critical ad-

vances in ethical thinking in which the inalien-

able value of the individual is established as

the primary good over against any societal

claim to research benefits. This philosophi-

cal shift represents an embracing of the

Kantian principle of never using persons as

means to an end. Despite substantial focus

on experimental method, the main impact of

these documents is the insistence on obtain-

ing the infomied consent of research subjects.

In the 1970s, ethicists such as Hans Jonas, as

well as those criticizing the Willowbrook ex-

periments, questioned whether informed con-

sent is a sufficient criterion for ethical experi-

mentation. They concluded that it is not, and

the beyond the need for consent, the "con-

tent" of the experiment also needs to be ethi-

cal. The method and process of the experi-

ment must be humanizing and affimiing of

the subject as moral agent. A religious per-

spective that emphasizes the sanctity of life

can serve to guide the ethical character of

experimental "content." Such a religious per-

spective provides a comprehensive moral

foundation, demanding respect for the

subject's moral agency and right to be treated

as equally worthy members of the human

community, thus ensuring the integrity of the

subject as person. Ultimately, only by vali-

dating the worth of the experimental subject

as person, and as moral agent, can just and

true progress be achieved through biomedi-

cal experimentation.
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Bi()f:thics of Xenotransplantation:

Threk Religious Perspectives

Amy Wachholtz
The School of Theology

Boston University

The recent explosion of biotechnology has raised many ethical and religions questions

amongfaith communities. Many of thesefaith communities are attempting to balance modern

technology and historical religion. Using .xenotransplantation as a case study, the transplan-

tation of genetically engineered animal organs into human beings, this article follows three

major religious traditions through the discernment process of how to dealfaithfully with this

new technology. In addition, the role of the biotechnology industry and the pressures that

researchers face are also explored in the conte.xt of investigating how to effectively integrate

science and religion into future bioethical discussions.

Different religions, and different denomi-

nations within those rehgions, have different

orientations to begin the bioethical discussion

of the issues surrounding biotechnology. The

starting place could be the scriptures specific

to each religion, or it could be pure reason, or

philosophical mandates, or a mixture of the

three. Rarely, however, does this starting

place detemiine the eventual answer of a reli-

gious group to a bioethical question. Groups

that have widely varying theologies (or no

unifying theology at all) often come to the

same conclusion through different paths of

logic. Rather than the specific theology de-

termining the final bioethical decision, it stems

largely from how a religious group defines

life.

In hindsight, this orientation is logical,

since most bioethical decisions involve de-

termining moments at the beginning or end

of life, and the definition life itself. Many of

these decisions also involve identifying the

role of human life in relation to other forms

of life, nonhuman animals and plants. There

is another layer of difficulty in bioethical de-

cisions when the life of one requires the death

of another (such as those involved in organ

transplantation, or when pregnancy threatens

the life of the mother). This is when the defi-

nition of life becomes critical. When does

life begin? When does it end? How is it de-

fined? How is it valued? Doesquality of life

matter, or is it simply life itself that is val-

ued? Where does human life fit within the

schema of all life? Does life exist after death?

Is life special, or only an accidental force of

nature?

As part of this exploration. I examined the

bioethical decision-making process from a

variety of different religious groups on the

issue of xenotransplantation. In cases where

a religious group had not yet developed an

official position, information regarding their

position on the beginning and ending of life,

genetic engineering, animal rights, and other

defining issues was gathered. Xenotransplan-

tation involves the implantation of nonhuman

animal organs (usually pig, due to immuno-

logical similarities, organ size, rapidity of the

growth cycle, and the size of litters) into hu-

man beings, when human donor organs are

unavailable. The issues surrounding this op-

eration are complex. They range from the im-

mediate situation of performing the surgery

itself, to future considerations such as pos-

sible transfer of disease from one species to
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another, and the rights of the donor animals,

raised in a sterile environment and genetically

engineered to ensure a more successful trans-

plant procedure.'

While I could continue at length regard-

ing the specific issues surrounding xenotrans-

plantation, the purpose of this paper is to ex-

amine the various pressures on the decision-

makers of some major religious groups in the

United States that draw them toward a spe-

cific bioethical conclusion. Since "'transplan-

tation reveals cultural values that we assign

to our bodies and challenges assumptions con-

cerning the body and personal identity,"" the

topic of xenotransplantation could have a deep

impact in the discussion venues of religious

communities that perceive the self as sacred

and human beings as separate from other ani-

mals.'

This preliminary study is limited to those

groups that have a large population in the

United States and use diverse methodologies

for determining the bioethical decisions for

their religious communities. Three of these

religiously oriented bioethical discussions are

summarized below: United Methodist, Con-

servative Jewish and Sunni Muslim.

In addition, 1 explore how biotechnology

industry groups make bioethical decisions. It

is important to understand the thought pro-

cesses of those in the laboratory situations

who create the technologies and procedures

that must later be debated.

Sunni Islam

The Islamic tradition has an outstanding

history with medicine. From the founding of

the first formal medical schools to the great

"Prince of Physicians," Avicenna (Abu Ali at-

Husain ibn Abdullah ibn Sina) of the Middle

Ages, the great Islamic kingdoms of the

Middle East maintained the traditions of learn-

ing and medical education throughout the time

when Europe was plunged into the Diuk Ages.

While their religious books prevented the Is-

lamic doctors of this era from performing au-

topsies or examining too closely the niiked

form of female patients, the Islamic medical

tradition took giant leaps in performing some

of the first phamiacological and wound care

studies.
"*

Modern Islam, like many modern reli-

gions, struggles in the tension between con-

temporary knowledge and ancient teachings.

However, when the two come into conflict,

usually the ancient teachings are given pre-

cedent over the contemporary knowledge.

Islamic faith holds that the human being is

the perfect creation of Allah .^ Human beings

must be honored as human beings; to do oth-

erwise is to insult God. Humans are set both

apart from and above the other animals.

Therefore, in reference to the xenotransplan-

tation discussion, to utilize any part of an ani-

mal to save a human would decrease the re-

sulting value of that human.' Rather than

being entirely human as God's inviolate cre-

ation, the person would be partly human and

partly nonhuman; part higher being and part

lower organism. Doctors should allow the in-

dividual to die with dignity rather than per-

form a zenotransplantation that would confer

the humiliation of living in some partial-hu-

man state. Not only would there be religious

repercussions for the patient of a xenotrans-

plantation operation, but any doctor perform-

ing that surgery would be destroying God's

creation and would be called by God to ac-

count for that destruction.

This position statement expands beyond

the surgery itself, since prior to implement-

ing this type of surgery, experimentation must

be performed. This is forbidden.^ To violate

a human being or human tissue through ex-

perimentation in xenotransplantation is pro-

hibited since it would ultimately decrease the

value of human life. The possibility of sav-

ing lives tlirough xenotransplantation is not

the primary consideration, since death comes

to everyone as a member of God's creation.

Dying allows the individual to return to Al-

lah; it is not a tragedy. Rather, it is a gift from

Allah as a reward for a good life.^ To per-

form extreme measures that violate the hu-

man body, such as xenotransplantation, is to

deny Allah's gift and to make a demand for

more of this life and a spurning of the next.

Death is a part of life. While medical research

3J8 The Journal ofFaith and Science Exchange, 2000



should enhance the hfe we are given, it should

not run counter to the natural state of life and

death.*

Conservative Judaism
Judaism has a long history with medicine.

The tradition's earliest holy writings include

many commandments that logically contrib-

uted to health and well-being in an otherwise

The topic ofxenotransplantation could

have a deep impact in the discussion ven-

ues of religious communities that perceive

the self as sacred and human beings as

separatefrom other animals.

uncertain time. Ritual hand-washing, rapid

disposal of the dead, and sanitation rules all

served to decrease the level of illness and dis-

ease in eaily Jewish society compared to other

groups of that era.^ In conjunction with their

historical position against mutilation of the

dead, many Constrvative Jewish families to-

day still choose to circumvent autopsy and

embalming the dead. This injunction against

autopsy did hinder some aspects of historical

Judaic medicine, since there was a resulting

lack of understanding regarding the internal

organs and systems of the body. However,

Jewish medical practices remained far ahead

of other cultures in the field of preventive

medicine until the discovery of germ theory

allowed the Western world to catch up with

many of the practices the Jewish community

had begun thousands of years earlier.

In Judaism, theology is completely inter-

twined in medicine. Only God is acknowl-

edged as rofe, t)r "healer." While this larger

concept may be unfamiliar, many non-Jews

may recognize the name of the angel Raphel

—

Rofe-EI, or "the healing of God"—as a con-

venient reference point for this idea. Jewish

doctors merely assist in God's healing touch.

Only God can create life, and only God has

the right to take life away. In context, this

means that if God provides the means to save

a life, then that life must be saved, regardless

of whether it breiiks a religious commandment.

In Jewish medicine, human life must be pre-

served at all costs. Therefore, when bioethi-

cal decisions must be made that would other-

wise jeopardize a specific religious law, the

decision is always made in favor of life.'"

Since the Torah obviously does not have

any specific commandments regarding xeno-

transplantation, religious scholars look instead

at stories where religious

laws were broken under

the greater command-
ment to preserve life.

One such passage is the

story of David who broke

into a religious site and

ll ate the bread that was re-

served solely for the

priests. God allowed this action, even though

it had been previously forbidden in the reli-

gious laws, since the bread kept David and

his companions from starving to death. Many
Jewish scholars apply that story to the cur-

rent biotechnology discussions, including that

of xenotransplantation. In xenotransplanta-

tion, animal organs (usually from a pig) are

implanted into a human recipient to save the

life of a human being. Though kosher laws

would prevent the taking of pig tJesh into the

body (the injunction against eating pork),

these dietary laws would not take a higher pre-

cedence than saving a human life."

Since preserving human life takes prece-

dence over all other considerations and su-

persedes all other religious laws, Jewish medi-

cal theology has a perspective different from

that of Sunni Islam.'- Therefore, while there

remains a great deal of discussion in the Jew-

ish community surrounding various biotech-

nological advances, particularly in the areas

of interfering with God's creation and the bio-

ethics of performing the research itself, there

is also a relatively positive reception in those

areas that could lead to saving lives.

United Methodist Church
Historically, Christianity has had a suspi-

cious relationship with science and medicine.

Stories of healing by faith can be found in the

earliest Christian holy writings. By the
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Middle Ages, a popular theology had devel-

oped around sickness and health. It was be-

lieved that God meted out illness as a fonn

of punishment for sins. Only God should

perfomi healing, though humans could pre-

cipitate this healing by making pilgrimages

and seeking out holy relics. During the same

era that Islam was making great strides in

science and medicine. Christian Europe

closed in on itself, often torturing or killing

those who attempted to integrate new tech-

niques or knowledge into medicine. In fact,

during that era the Church threatened excom-

munication to any Christian that studied at

an Islamic medical school. While doctors

and surgeons (considered much less presti-

gious than doctors because they manipulated

the body, while doctors dealt solely with

pharmaceuticals) did practice during this pe-

riod, training occurred through apprentice-

ship, and most of the medicine practiced was

ineffective at best, and lethal at worst.

Over time, this attitude has undergone a

significant alteration, particularly in the lib-

eral Protestant denominations, such as the

United Methodist Church (UMC). While

remnants of religious suspicion of science can

still be found among some Christian groups,

many denominations are embracing, or at

least considering, most modern medical tech-

niques. Medical study is supported; autopsy.

Since preserving human life takes prece-

dence over all other considerations and

supersedes all other religious laws, Jewish

medical theology has a perspective differ-

entfrom that ofSunni Islam.

surgery, and medical treatment are no longer

discouraged. However, with modern ad-

vances that could result in an alteration of the

genome and with some forms of medical re-

search, new caution has been raised as to the

bioethics surrounding some of these medical

procedures.

In order to identify and address these

biotechnical issues that may have important

ethical considerations, the United Method-

ist Church created The Genetic Science Task

Force within the larger committee. Ministry

of God's Creation. The larger committee is

designed to deal with general biological is-

sues such as ecological stewardship. The

Genetic Science Task Force's original role

within that group was to specifically discuss

medical techniques dealing with genetic en-

gineering, and research in those areas. Over

time the role of the Task Force has expanded

to include other areas of medical bioethics

as well and committee members now include

research biologists, medical doctors, and

laboratory specialists in addition to theolo-

gians. This organization presents its re-

search, deliberations, and conclusions to the

larger church body. However since the

United Methodist Church has a centralized

structure, no sub-body of the church has the

ability to speak for the church as a whole.

Consequently, the Task Force is quick to

point out that they do not speak for the

United Methodist Church and their findings

do not become church policy unless ratified

by the Quadrennial All-Church Confer-

ence."

The Task Force has not explored the spe-

cific area of xenotransplantation yet. How-
ever, their previous

deliberations that

have been ratified by

the entire United

Methodist Church in-

clude position state-

ments on the topics of

cloning and genetic

engineering, which
'^ can be found in the

"^ Book of Discipline of

the United Methodist Church in the section

entitled "Social Principles: The social com-

munity: Genetic technology." The Task

Force has created resolutions against the pat-

enting of life in any form. Therefore, claim-

ing that specific plants, animals, bacteria, or

even genetic sequences "belong" to any per-
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son or company is contrary both to the pur-

pose of good science and to proper steward-

ship of God's creation.'"* The UMC has also

released statements that, while they fully sup-

port the use of genetic engineering to eradi-

cate genetic disease or disability, still decry

the use of genetic engineering for cosmetic,

or socio-economic purposes. Expanding on

their genetic engineering position, they state

that while they approve somatic genetic al-

terations (those that affect only the individu-

als who receive the treatment), they stand

firmly against genetic alterations to the germ

line (resulting in changes to the sperm or egg

cells that could be passed down to the next

generation). The United Methodist Church

also spoke out against research into any thera-

pies, such as those working with early stage

genetic alterations, that knowingly waste hu-

man embryos.''' Interestingly, there is cur-

rently no language in their policies regarding

the use of fetal tissue, since no agreement has

yet been reached on the issue."'

As one of the largest organized Protestant

denominations in the United States, the UMC
is often placed between some members' de-

sire unabashedly to encourage modern tech-

nology and its development and the more con-

servative counterparts that strongly advise

caution surrounding the bioethical issues in-

volved in these new technologies. In an at-

tempt to ensure that all the voices be respect-

fully heard, the UMC does not speak on areas

where consensus has not been reached. The

Task Force acts only on full consensus. On
those topics where consensus cannot be

reached, the Task Force, and consequently the

United Methodist Church, is intentionally si-

lent.''' Therefore, since they have not yet ex-

plored the topic, the UMC maintains no offi-

cial position, theologically or ethically on

xenotransplantation or on any of the surround-

ing issues involved, though the church's po-

sition on genetic engineering may provide

preliminary insight into the Task Force's bio-

ethical deliberations. After the Quadrennial

All-Church Conference in 2000, the Task

Force renewed discussion on contemporary

bioethical issues.

Biotechnology laboratories

For the scientists at the leading edge of

this field and in the laboratories, there are

multiple concerns, very few of them of a bio-

ethical nature. There are strong economic

pressures at work among small biotechnol-

ogy companies.'** The companies require ex-

pensive equipment and materials that usually

are financed by investors (either private or on

the public stock markets). Start-up costs alone

can easily reach the multi-millions of dollars.

These investors expect a return for their fi-

nancial input relatively quickly. Conse-

quently, these companies feel the pressure to

produce and patent their products as soon as

possible, so that they can be placed on the

market and the investors can begin to reap the

benefits from acquiring a piece of the com-

pany. Biotechnology companies rise and fall

almost on a daily basis; it is a difficult fight

just to stay alive in a bmtal market. There-

fore, it is usually economic pressures, not bio-

ethical ones, which determine the research

agenda for a company.'**

Even if economic pressures are not se-

vere, bioethical issues still do not take the

top priority in industrial biotechnology. Af-

ter economics pressures are eased, the thrill

of pure research is the next enticement to

take effect. Interviews with a variety of bio-

technology scientists suggest that it is the

love of exploration that initially drew them

into the field.-"'' ---' In fact, many of the

younger scientists lament upward career

movement that usually means less time in

the lab and increased time with paper and

administrative work. As one young woman
mentioned. "'If I do a good job doing what I

love in the lab, they take me out of the lab

and make me do work I hate. What incen-

tive!"'^

In most cases the biotechnicians are the

best equipped both to understand the sciences

involved, as well as to speculate on potential

harmful outcomes. Yet, due to their fomial

scientific training requirements, the research-

ers are possibly the most poorly equipped to

understand or predict the bioethical issues sur-

rounding those outcomes. In general, scien-
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tific researchers do not have an educational

background in ethics needed to formulate

these issues for discussion, and they often

consider instigating the discussions as one

more form of administrative work that would

pull them away from their labs.-^ Therefore

the discussions, when they occur, will occur

less often with the young scientists, who are

actually in the laboratories performing the

work, and more often with the upper level ad-

nations. Since small family farms depend

on seeds held back from the previous year's

crop to replant the following year, this type

of seed would lead to a famine after a single

growing season. The second point of attack

stemmed from biologists concerned about

cross-pollination altering the genome of

regular crops, making them sterile for the

next planting season. Outrages over these

possibilities forced Monsanto to back-step

« and remove their termi-

In general, scientific researchers do not | nation seed from the

have the educational background in eth- I
'^'^'''" ^""^^"^« '°^^

" bdlions or dollars m re-

ics needed to formulate these issues for search and develop

discussion, and they often consider insti- I
"^'^"^' ^^ ^^" ^^ ^ """^"

.
ber ot their customers,

gating the discussions as one moreform over the issue, how-

of administrative work that would pull ever, it forced the bio

technology industry to

them awayfrom their labs.

ministration, some of whom have not spent

any serious laboratory "bench time" in over

ten years.

The field, however, is beginning to un-

derstand the financial value of assessing the

bioethical issues prior to moving toward a

goal.-'' The industry pays particular atten-

tion when the bioethical issues begin to im-

pact their national or international economic

interests.'^ Consider the recent example of

the need for biotechnology companies to re-

search the bioethical issues before beginning

a multi-million-dollar process of developing

a new product line: the upheaval in the

Monsanto Company when public backlash

forced them to remove their new second-gen-

eration termination seed from the market.

The Monsanto Company created seed that

does not have a second-generation germina-

tion cycle; that is, seed gathered from the

original crop is sterile. Thus, the fanner is

forced to buy new seed every year from the

company.'** Bioethicists consequently at-

tacked Monsanto on two points. The first

was Monsanto's proposed "humanitarian ef-

fort'Vtax write-off, the donation of tons of

this type of seed to fanners in developing

g take an interest in the

fc bioethics of their re-

search. In addition, it provided evidence that

grass-roots bioethical movements can make

a significant impact and alter the position of

major international companies.

Science and religion working
together

As evidenced by the three religious per-

spectives and contrasted with the values of

the biotechnology industry, it is obvious that

the area of religious bioethics is complex, and

many questions need to be answered prior to

proceeding with the use of xenotransplanta-

tion. Each of the religious groups has care-

fully considered its position on bioethical is-

sues, and each has a history and tradition to

support its current position. Yet, these posi-

tions are certainly very different. On the is-

sue of xenotransplantation alone these three

groups state positions of "absolutely yes,"

"maybe," and "absolutely no." How can all

of the voices in this country be heiird and in-

tegrated into policy decisions, particularly

when they are so disparate? And when deci-

sions are made, what are the rights of the mi-

nority in that decision-making process? While

medical capabilities continue to race ahead.
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there are still issues to be solved prior to their

implementation.

There is one major question that ethicists

and theologians must be able to answer to en-

sure a future for ethically considerate scientists.

How can ethics be integrated into a standard

scientific course of study? And further, how

can science literacy be integrated into theologi-

cal and ethical courses of study? As one of the

individuals who straddle these two worlds, I

can certainly see the value in creating the "re-

naissance researcher," an individual who un-

derstands both what he or she is creating and

the implications of creating it. Humankind has

long ago left the "age of innocence," where they

can idyllically believe that science and scien-

tists are "pure," and that only those who imple-

ment the science must worry about messy bio-

ethical issues. The creators, too, need to un-

derstand the implications of what they are cre-

ating. However, as the situation currently

stands, my undergraduate science degree makes

me rather unusual in theological discussions,

and my theological training makes me very

unique in most scientific settings. Further, my
scientist friends look at me askance when I

begin discussing the ethical issues surround-

ing the science involved in a project, and my
theology friends are equally discomforted when

I begin to talk about the realm of science.

It may be that neither field equips its stu-

dents to function in the world of the other.

Each person has specific aptitudes and inter-

ests. It is rather uncommon to find an indi-

vidual that has both the time and inclination

to become fluent in both the realms of sci-

ence and ethics/theology/philosophy. Further,

the professors from those fields would pur-

port that there is not even sufficient time in

the current degree programs to get through

the necessary preparatory curriculum, much
less attempting to add a class outside of the

field into an already full schedule. ""' Until cur-

riculum committees of these departments are

convinced of the value of cross-educating their

students, it will remain a difficult fight to have

these classes included in the curriculum.

This is not to say that all hope is lost, how-

ever, in attempting to create areas of commu-

nication between the two fields. A renewed

(or completely new. in many instances) inter-

est in bioethics caused the recent biotechnol-

ogy conference, hosted by Biotechnology In-

dustry Organization (BIO) in Boston, to draft

a set of bioethical principles by which to di-

rect the future of their research.'" Within the

preamble to these principles, one can sense a

major change in the attitude the biotechnol-

ogy industry toward bioethics.

While biotechnology can greatly

improve the quality of life, we
recognize that this new technology

should be approached with an appropri-

ate mixture of enthusiasm, caution and
humility. Biotechnology can provide

useful tools for combating disease,

hunger and environmental contamina-

tion, but it should not be viewed as a

panacea or as miraculous. For example,
life-saving medicines may have serious

side effects, and, while our expanding
knowledge of genetics can help create

the next generation of medicines, it can

also raise important ethical issues."

While this statement may be taken with

at least a partial sense of irony, since a repre-

sentative of the protesters outside the Biotech-

nology Conference was not allowed to speak

inside the meeting hall, the statement at least

represents a beginning to opening the discus-

sii)n with ethicists, theologians and govern-

ment officials. Additionally, the newly de-

veloped biotechnologies with worldwide im-

plications have peaked theology's interest

in science as well.

In addition to biotechnology beginning to

open its doors, theologians are beginning to

recognize the role that they must play in these

decisions as well, and that this role must be a

central one on the world stage, rather than sim-

ply commentiuy from the behind the curtains.

The creation of programs such as the Science

and Religion Certificate at the Boston Theo-

logical Institute and the doctoral program in

Philosophy, Science, and Religion at Boston

University shows that there is a movement

afoot to train theologians and scientists to

range widely across both fields and to be able

to influence developments in both. While this,

of course, is not the final solution, it certainly
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is a strong beginning. By increasing theolo-

gians' scientific literacy, there will be more

opportunities for those theologians to take a

meaningful role in future bioethical decisions

made at the political, economic, and religious

levels

While the door may now be opened, ethi-

cists should not forget the economic pressures

that initially opened the discussions.^- Un-

fortunately, industry in a capitalist society can

be fickle. Should the bioethical discussion

ever become sufficiently costly in the

industry's cost-benefit analysis, the talks will

probably close again. That places the bioet-

hicists in a position of needing to continue

the economic pressure on the biotechnology

companies. The discussion is beginning, but

a vision of what biotechnology can accom-

plish has only been glimpsed. It is impera-

tive that those who live "dual lives" in the

worlds of science and religion continue the

discussions.

Concerned ethicists and scientists need to

continue the pressure on biotechnology com-

panies, but it cannot stop there. Opening and

maintaining the discussion will require a co-

operative effort across multiple areas of sci-

ence and religion. However, in order for the

fields to make headway in fruitful discussion,

there will be a need for individuals who are

tluent in the languages of both areas to act as

mediators among the different groups at the

table. The first step in creating those media-

tors begins with educating young scientists

in the ethics of their field, and integrating sci-

ence into a theological curriculum. Only then

can discussions continue on equal footing with

all parties coming to the table with the bioet-

hical interests of the global community in

mind.
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Toward a Fluid Dance in Seamless Dress:

The Field of Pre- and Perinatal Development Challenges

Researchers to Integrate Scientific and Spiritual Orientations

Marcy Wineman Axness
The Graduate College

The Union Institute

The response of humankind to mystery is explored here, relative to the historically sharp

distinction between scientific and spiritual ways of knowing. The evolving image ofa dancer

in a half-male/half-female costume serves as a metaphor for the rapport between these two

basic research orientations, and for how they might be reconciled—/// the interest of both

research ami the researcher Findings from the highly interdisciplinaryfield ofpre- and peri-

natal development illustrate the need for an integrated approach to uiulerstandiiig "reality."

With ihe eclipse of God by ihe advent

and ascension ol" reason and science,

there is no seeming tolerance for the

unexplained, which in earlier centuries

would have been relegated to "the work
of God." Religion is the answer given

in various cultures to those vulnerable

areas of life that are not understood, the

so-called Divine Mysteries.—
'Inside The Actor's Studio" 1 1999],

by Sir Ian McKellan

In mystery our soul abides.

—Mora//7v[1852],

by Matthew Arnold

There is a tango-dancer costume I have

seen in which the wearer bears all evidence of

being a man when seen from one perspective

(sporting a dasliing tux) and all evidence of

being a woman when regarded from the op-

posite side (in her exotic red dress and stock-

ings.) I find this costume, and the dance made

inside of it, a good working image for my un-

derstandings of the rapport between scientific

and spiritual conceptual frameworks. Like a

working title, a working image is a decent

place to start, but it will likely need some added

nuance, some tweaking, down the line.

The response of humankind to mystery,

it seems to me, lies at the heart of this age-

old dance. How comfoilable are people as

individuals, and as a society, existing without

"bottom line" explanations for who they are,

how they are, why they are? Historically, the

comfoiling notion of "God's doing" once ex-

plained the deeper mysteries of life, those gaps

of phenomena left unexplained by science

(hence the term, "God of the gaps" '). How-

ever, as humankind progressed in its technol-

ogy, education and sophistication, the large

swaths of life unexplicated by medieval sci-

ence became increasingly more difficult to

discern; the "God-gap" narrowed with each

growth-spurt of the upstart disciplines of em-

pirical fact-finding and reality-defining, i.e,

modern science. Whitehead's "God-shaped

hole" - was getting backfilled by men and

women in labcoats.

What was happening to the experience of

mystery in human life? Over the centuries

since science sprouted the buds that have be-

come muscled, expert limbs—which have, in

turn, nudged God further and further out of

the Theory-of-Everything business—human

beings have been ever more deeply challenged

either to embrace or else to split off its un-

easy rapport with some primary and profound

mysteries about themselves, their world, and

their place in that world.
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"In mystery," said Matthew Arnold, "our

soul abides."^ Arnold is a fitting man to quote,

as he was writing at the very time that Dar-

win was writing On the Origin of Species,

which of course became not only his own

landmark work but, with The Descent ofMan,

a primary foundation of the modern scientific

understanding of the human animal, and a key

pole of a century and a half of science/reli-

gion polarity. Sadly, Darwin's evident inter-

nalization of that polar split, through which

he felt he had to choose between a spiritual

life and a scientific life, led him to write,

twenty-five years later, that he had lost his

enjoyment of the natural scenery, poetry, lit-

erature, and the music he once had loved:

[M|y soul is too dried up to appreciate

it as in old days.... I am a withered leaf

for every subject except Science."'

Darwin felt he had become "a kind of ma-

chine for grinding general laws out of a huge

collection of facts."*'

Darwin conjures for me the image of a

man whose theory developed a potent and

powerful life of its own, with which Darwin

felt incapable of reconciling, throughout his

later years, his growing ambivalence sur-

rounding the subject of chance, God, and "this

immense and wonderful universe."^ It is poi-

In the past generation, science has even

offered up, in theform ofmemes, a socio-

biological explanation for the kinds of

uplifting ideas
J
behaviorsy and human

creations that might have once have been

attributed to expressions of culture, or

even (how quaint!) divine inspiration.

gnant to consider the limitations of thought

from which Darwin—in all his brilliance and

thought-/z////;('i.v—seemingly suffered, in light

of how some later theologians and scientists,

via a process view of theology,** would come

to regard evolution as inherently and deeply

imbued with the Divine. Paleontologist and

Jesuit priest Pierre Teilhard de Chardin, who

some say predicted the "technological evolu-

tion" of the internet decades prior to its emer-

gence, believed that all things, living or not,

contain the seeds of life and consciousness;

that matter in all forms is imbued with a di-

vine force; and that evolution is both a scien-

tific and a holy process, steeped in what he

called "orthogenesis," the divine, evolution-

ary drive of all things, living and not, toward

increased complexity and consciousness."^ By

contrast, in her explication of the relationship

between and within the world of spirit and

the world of matter—particularly technologi-

cal creations—and a spiritualized idea of evo-

lution, Jennifer Cobb suggests:

Darwin was so wedded to the idea of a

wholly deterministic God thai he was

blinded to the glimmers of theological

purpose in his own discoveries. The
idea that there could be a divine force

that necessarily coexisted with random
chance simply escaped him.''

Science (the masculine half of the tango

costume, concerned with objective facts,

quantitative measurement, and products) tra-

ditionally does not truck with mystery. It is

theology, literature, poetry, art—disciplines

that deal in the realm of the soul and spirit

(the feminine half of the costume, concerned

with subjective experience, qualitative in-

quiry, and process)

—

whose core is woven
through with the glisten-

ing tlireads of life's mys-

teries. I see Darwin as

hollowed out by his dis-

cipline, trapped in an all-

masculine tango suit, suf-

fering the effects of soul-

less science. Had he

fallen prey to what Ian

Barbour so lyrically

terms "the liberal myth of progress through

science"? '" As Cobb points out,

[SJcicnce without soul cannot lead to

deep connection. As we pursue the

material and the quantifiable, we
become externally identified and, by

extension, greatly reduce our ability to

join center to center with others. We
can see this approach in abundance in
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the world around us. In our struggle to

find meaning in one of the most

powerful consumer cultures ever to

erupt on the planet, we fill our lives

with things, and our isolation and

loneliness only grow."

(It is ironic, but not surprising, that the obser-

vations that led Darwin to his landmark theory

were carried out largely in environs whose

indigenous human inhabitants, given their

more "primitive," concrete conceptualizations

of reality, which included the imaginative as

well as the logical, likely did not experience

the hobbling psyche/soma split that evolution

doctrine helped caive into Western conscious-

ness.)

Today's techno-researchers in the tradition

of Darwin may be seen cruising on browsers

instead of The Beagle, at risk of losing their

own deep connection to that mysterious

source that animates a full and quenching life.

Cobb quotes philosopher Walker Percy:

Every advance in our objective

understanding of the Cosmos and its

technological control further distances

the self froni»the Cosmos precisely in

the degree of the advance—so that in

the end the self becomes a spacebound

ghost which roams the very Cosmos it

understands perfectly.'

-

If, indeed, it is in mystery that our soul abides,

then our sou! is gasping for air in its cramped

quarters.

Related to this "disappearing mystery"

problem with science and, more insidiously,

with the more overarching "scientific-revo-

lution mentality" that permeates more disci-

plines than the physical sciences—indeed,

right into the lay mainstream—is what I call

the "disappearing miracle" problem. Cobb

raises this as an issue in the field of artificial

intelligence (AI) and computational emer-

gence:

We have a tendency to explain away
computational novelty because we can

look back at the digital record and see

how it happened. We tell ourselves that

no matter how complex the resulting

compulation, it is still a string of code.

There is no inherent mystery there, no

element that makes the whole greater

than the sum of its parts. No mystery,

no emergence, no novelty.'^

It seems to me that this principle has been

hard at work in the establishment of the

"brainism" so rampant today. In place of God,

in the eyes of many scientists—and laypeople

as well—the Almighty Brain has been exalted:

neuroscience as the new religion of the fash-

ionably informed. An almost palpable group

sigh of relief has uttered forth from the sci-

ence-drunk masses with each of the relatively

recent, sizable advances in neuroscience, such

as the discovery of key neurotransmitters, the

dissection of personality, the wholesale dis-

mantling of melancholic experience by SSRIs.

As Tom Wolfe puts it in the title of an essay

about neuroscience as science's strategic high

ground, "Sorry, But Your Soul Just Died."
'*

By all outward accounts in the current, me-

dia-driven. Western perception of humankind,

sociobiologist Edward O. Wilson was correct

in his chilling assertion that "the mind will be

precisely explained as an epiphenomenon of

the neural machinery of the brain." '"* Noth-

ing more, nothing less?

It seems that at the turn of the millennium,

a person can browse the local bookstore for

any number of expert explanations for how

human beings are products of their genes.

Don't worry about free will, though
—

"it's

alive and well, and probably genetic," accord-

ing to geneticist Dean Hamer."' In the past

generation, science has even offered up, in

the form of niemes, a sociobiological expla-

nation for the kinds of uplifting ideas, behav-

iors, and human creations that might have

once have been attributed to expressions of

culture, or even (how quaint!) divine inspi-

ration. Wolfe points out Wilson's assertion

that all branches of intellectual knowledge

will eventually come together under the um-

brella of biology, no doubt ushering in a hor-

mones-and-tissue-based Theory of Every-

thing. Muses Wolfe:

If Wilson is right, what interests me is

not so much what happens when all

knowledge fiows together as what

people will do with it once every

nanometer and every action and

reaction of the human brain has been

calibrated and made manifest in

predictable human formulas.'^
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I wish to be clear that I do not doubt that

virtually every emotion can be mapped on the

brain, that tweaking the vigor of my endorphin

receptors will put a more enduring smile on my
face, that genes can explain why a given pair

of twins separated at birth entered different

seminaries in the same year after having both

married women named Doris, prefer cuftless

pants, and share the same nervous habit of tug-

ging on their prematurely gray sideburns.'*'

What rankles me is the effect that such scien-

tific advances have on the general perception

of how human beings tick (more like a Swiss

watch than a Swiss watchmaker), as well as

unequivocal announcements of these newly dis-

covered phenomena as being the defining fac-

tors at work in human beings, absent any hint

of anything left unquantifiable. The prevail-

ing mechanistic, reductionist portrait of the hu-

man being makes miracles vanish in broad,

sweeping headlines. Let me also say that I am

casting into bold relief a line in the sand that

may not in actuality be as definite as I charac-

terize it: not all neurologists, I am sure, be-

lieve that the density, sensitivity, and plasticity

of neurotransmitters are the sole defniers of hu-

man psychic lives. What trickles down to the

popular media, however, via announcements of

Scientific Breakthrough Discoveries is that this

is very close to the case. Understanding more

acutely some workings of the human mystery

does not necessarily reduce its majesty—but

in the binary, black-and-white collective con-

sciousness, that is exactly what tends to hap-

pen to the perception of the mystery.

I should define my temis, for the sake of

clarity. By "mystery," or "miracle," or that

"thing left unquantifiable," what do I mean?

I mean that swell of heart-squeezing sonie-

thing that overtakes a parent who hears his or

her baby's heartbeat for the first time; that

something that presses itself into the aware-

ness of a listener when notes on a page are

sung by a vocalist of particular luminance; that

something that rises from somewhere deep

inside to fomi goosebumps on the skin and

moistness in the eyes when one gazes at a

pink/orange fireball of sun disappearing be-

hind a cloud-meringue horizon and is filled

with an inexplicable gratefulness for the truth-

telling courage of Copernicus. The direct ex-

perience of a whole being greater than the sum

of its component parts, of emergent novelty

working its evolutionary magic. My guess is

that the something is a glimmer of our con-

nection with that process of divinely imbued

unfolding, of our connection with everything

that has gone before us—including invaluable

scientific discoveries—and everything that is

to come. It is a flickering, peripheral glimpse

of our sacred place in the unbroken web of

creation articulated by process theology; not

a static gap of yet-to-be-discovered knowl-

edge, related to God simply by virtue of that

"information gap," but a dynamic reality syn-

apse, divine in its own right.

Life's beginnings: formulaic or

miraculous?
Turning to my own disciplinary field, I

see the "vanishing miracle" on display in the

oxymoronic phrase used daily by obstetri-

cians, "an uneventful pregnancy." My con-

scientious obstetrician colleagues might roll

their eyes, pleading the need for an expedient

shorthand, but I find the term telling. That

anyone could ever describe the breathtaking

series of miraculous processes that is fetal

development as "uneventful" belies, in my
view, a particular deficit of perspective: the

feminine half of the tango costume, left at

home in the corner of the downstairs closet,

under the box of "Xmas" decorations.

My field. Pre- and Perinatal Development,

studies the stuff of which one of the primary

science/religion debates is made: How does

life begin? By what forces is the very gen-

esis of self governed? This highly interdisci-

plinary field is itself an excellent example of

the need to bridge scientific and spiritual ways

of inquiring, as it encompasses such topics as

the bio-behavioral aspects of embryonic and

fetal development, including unfolding neu-

rological function and the expanding bound-

aries of memory; the first stirrings of con-

sciousness (and thus psychic life) in the fe-

tus; the effects of maternal emotions, mental

states, and behavior on fetal development and

birth outcomes; and the effects of cultural at-
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titudes, norms, and mythology on the experi-

ences of pregnancy and birth.

The foundational questions for me are

these: Can those early shaping forces be cap-

tured in theories, measured and replicated? or

are more unfathomable, intangible, ineffable

influences at work in the creation of each hu-

man being than can be defined by even the

most progressive research? (Perhaps the an-

swers to both of questions might, paradoxi-

cally, be "yes." I wish to perform this inquiry

in the tango costume.) The more I partake of

the science/spirit interface, the more I have

had to consider the unexpected possibility that

a theological orientation could be equally ap-

propriate as a scientific one for my inquiry

into the myriad influences on the development

of the fetus.

Yet, I am so excited by recent advances in

the understanding of the significant role of

maternal stress on fetal development and birth

outcomes that I invited Curt Sandman, a lead-

ing neuropsychology researcher in this area,

onto my doctoral committee. He and other

groups have found that, for example, chronic

stress in a pregnant mother leads (statistically,

of course—not for each individual woman)

to a host of negative outcomes, including

preterm labor,'' low

birth weight, and irri-

table, temperamental

babies.-" Presumably,

the chronic activation

of the pregnant

mother's stress axis,

and the ensuing soup of

stress hormones (which

in excess will cross the

placental barrier and

impact the baby's de-

veloping system), results in adaptive changes

in the baby's development on a cellular level.

For instance, if a mother is constantly filled

with anxiety, the "message" communicated to

her baby is that they are in an unsafe environ-

ment (regardless of whether or not this is ob-

jectively true). The baby's cells will actually

mutate (adapt) to prepare it for the unsafe en-

vironment into which it perceives that it will

be born.-' Sandman sees fetuses of stressed

mothers developing better coping and survival

skills, e.g., the ability to detect minute changes

in the environment.-- These fetuses also suf-

fer decreased sensitivity in neural chemical

receptors that modulate, for example, the ex-

periences of pleasure and reward.'' This

makes sense: in a dangerous environment,

stopping to smell the roses could leave one

vulnerable to attack. These observations

could well correlate with the hypervigilance,

hyperarousal and tendency toward depression

we see in those with prenatal trauma.-** I am
particularly intrigued by the finding of Sand-

man and his colleagues that it isn't just any

kind of stress associated with these outcomes

but, rather, pregnancy-related fears and anxi-

eties.-'^

What is it about those pregnancy-related

anxieties that would differentiate them

from. say. work-related stresses? And could

this realm of findings ultimately share a

common thread with research which has

found an association between un-

wantedness of the pregnancy and subse-

quent adult onset of schizophrenia in the

offspring?-'' And how about other findings

about the developmental sequelae of

/ believe that the ''brainism^^ phenom-

enon will one day soon back embryology

into a corner, because of the question

(among others) of ^^when does mind be-

gin?'' How manyfunctioning neurons or

axons or dendrites do we need before

mind suddenly appears?

unwantedness? It has been found that ba-

bies whose conceptions weren't planned

—

whose mothers received the same quality

of prenatal medical care as had the moth-

ers of the planned babies—were 2.4 times

more likely to die within the first 28 days

of life than those babies whose conceptions

had been planned.-^ At three months,

planned infants showed higher levels of
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cognitive capacity and attachment to their

mothers than did unplanned infants.-**

What is one to make of such pre- and peri-

natal connections as that between traumatic

birth procedures and subsequent suicide?
-''

Bertil Jacobson has done fascinating research

in Sweden on this topic, reporting a decade

ago the significant correlation between the

type of birth or prenatal trauma a person suf-

fered and the method that person later used in

suicide or suicide at-

tempts. For instance,

prenatal oxygen depriva-

tion (fetal distress) corre-

lated with suffocation or

strangulation; "mechani-

cal" trauma, such as the

use of forceps, was asso-

ciated with attempts to

self-destruct with instru-

ments such as guns; drug

addiction was associated with opiate and/or

barbiturate medication having been given to

mothers during labor.
""'

I will venture even further out on that sci-

ence/spirit limb (on which science is gener-

ally regarded as the more "solid, stable" re-

search discipline, located as it is right next to

the trunk of objective reality, with the "softer,"

more phenomenological, introspective, or

even mystical ways of knowing way "out

there" at the thinning edges) and ask what

should be made of research that found, by

separately hypnotizing and interviewing pairs

of mothers and their teen or pre-teen children

about events during pregnancy that had never

been discussed with the children, that the

amount of agreement between mothers and

children about those events—i.e., the existence

and accuracy of memories held by the chil-

dren of those events, including such minutiae

as the color and print of a dress wom in the

second trimester—was astoundingly high?
^'

While there are studies suggesting that one

likely common denominator in many pro-

cesses of prenatally programmed vulnerabil-

ity is abnonnalities in the developing neuroen-

docrine axis"—which would be consistent

with many undesirable outcomes following

chronically stressed pregnancies—and there

are biochemical explanations for memory,"

I think that a homione-dependent explanation

of maternal-fetal intluence is simply another

twig on the brainism tree. In turn, I believe

that the "brainism" phenomenon will one day

soon back embryology into a corner, because

of the question (among others) of "when does

mind begin?" How many functioning neu-

rons or axons or dendrites do we need before

/ am casting a pregnant mother in the

paradoxical role of both external influ-

ence and internal experience of the

fetus. As Cobb points out, this kind of

recursive circuit undermines everything

classical about physics and biology.

mind suddenly appears? It seems to me a

thorny question to have to debate, and I sec-

ond biologist Sewall Wright's notion (in spe-

cific reference to embryology) that "the emer-

gence ofeven the simplest mind from no mind

seems to me utterly incomprehensible."^^

That necessarily removes mind from the sole

domain of the brain, leaving somewhat of a

—

yes—a mystery.

While the "brainism" framework has no

room for a whole array of currently docu-

mented phenomena of mind without (or rather,

before) brain, ^"^ a process theory embraces

them, without having to revert to a wholesale

dualistic framework. Beyond that, a process

theology welcomes in the features of experi-

ence that have no corollary in science, but that

are profoundly relevant to the processes of

conception, pregnancy, and birth: the role of

story and ritual; the noncognitive functions

of religious models in evoking attitudes and

encouraging personal transfomiation; the very

notion of these basic life processes as sacred,

and the type of personal involvement charac-

teristic of religious faith. Just as I would hope

that one day a heightened consciousness about

creating and birthing children will be, "reli-

gion is a way of life.''''
^^
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The human role in evolution

I find the research of Robert Jahn and

Brenda Dunne at the Princeton Engineering

Anomahes Research Laboratory (PEAR) to

be very exciting. For the past thirty years,

PEAR scientists have conducted tightly con-

trolled studies which show that digital ma-

chines can be directly influenced by our in-

tentions and consciousness. For example, a

random event generator (REG) left unattended

will produce a roughly equal distribution of

Os and Is, consistent with the statistical ex-

pectation. However, when an operator (or

even an inexperienced volunteer) is put in

front of the machine and asked to "intend"

either more Os or more Is to be produced, a

small but tangible effect on the stream of digi-

tal information is produced. While these ef-

fects have historically been referred to as

"anomalies," Jahn and Dunne write:

|TIhc empirical case is already strong

enough to warrant reexamination of the

prevailing position of science on the

role of consciousness in the establish-

ment of physical reality, with the goal

of generalizing its theoretical concepts

and fomialisms to accommodate such

consciousness-related elTects as normal,

rather than anomalous phenomena."

As a scholar who is devoted to the idea

that the consciousness of a pregnant mother

(as well as, to a lesser extent, that of other

close persons) has a profound effect upon the

psyche and soma of her developing child, I

am used to holding some of the most radical

views among my lay and scholarly peers.

Suddenly, in light of mind-matter research

such as this from PEAR, my ideas seem posi-

tively quaint. Here before me is a gift of

interdisciplinarity, a compelling—though still

far from mainstream—new platform on which

to build a case for an expanded vision of pro-

gressive prenatal care: if machines can be

affected by a person's intention,^** how much
more can a developing fetus be influenced by

the consciousness of its mother and father?

(And besides, in the current mechanistic,

"brainist" climate, isn't the entrenched, pre-

vailing view of the fetus pretty much one of a

machine-under-construction?)

Let me entertain for a moment the possi-

bility that—through her peaceful, loving con-

sciousness of welcome, safety and support for

its highest unfolding of self—a pregnant

mother can, even subtly, influence her devel-

oping baby toward a more secure, grounded,

and "wired-for-love-rather-than-fear" experi-

ence of self. That this is the case has been

supported by both NIH-funded, mainstream

research,""* as well as by "softer" research,^"

through which it has been shown that the atti-

tudes and feeling states of the pregnant mother

and her partner carry lifelong implications for

her child.

What a powerfully emergent process,

through which we, as "created co-creators,"^'

can participate in the ever-escalating complex-

ity, the ever-higher-reaching consciousness of

Teilhard's holy and scientific e\olntion\^'

Here I reach back to Lamarck—a biologist

before his time, dismissed then, but increas-

ingly relevant now—and the significant role

in evolution which he assigned to an

organism's own efforts and interior life, the

"within of things," and more recently to bi-

ologist Alister Hardy's contention that mod-

ern biology has privileged the mechanical role

of external forces, acting on random muta-

tions, over that of internal drives, including

the "psychic life" of the organism, which he

sees as a "most powerful creative element in

evolution." ^^ In applying these notions, I am
casting a pregnant mother in the paradoxical

role of both external influence as well as part

of the internal experience of the fetus. As

Cobb points out, this kind of recursive circuit

undermines everything classical about phys-

ics and biology; when something can be both

its own cause and effect, this portends a revo-

lution in rationality.^

One of the revolutionaries, from the de-

cidedly rear-guard field of biology, is cell bi-

ologist Bruce Lipton, whose work on inflam-

mation as a Pathology Fellow at Stanford

University's School of Medicine has yielded

subversive information on the molecular na-

ture of consciousness and human evolution.

His focus, like that of researchers in so many

scientific disciplines, is on the communica-
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tion of information and its impact on the or-

ganism. His findings on "adaptive muta-

tion"—primarily with work on bacteria, which

will mutate genes to accommodate environ-

mental stresses—support Lamarck's views of

an organism's role in its evolution.

If bacteria can do that, humans can do it

infinitely better. It is fundamental to

survival.... Adaptive mutation

recognizes that it isn't just the environ-

ment that produced the change, but it's

the organism's /j('/r(7;//c>/; of the

environment that determines the type of

change that unfolds. This is extremely

important, especially in humans.
Lower animals have little room for

interpretation. When you get to higher

organisms, which have more awareness,

a learning bias can insert itself between
the real environment and the organism.

This bias becomes our perceptions....

In prenatal development, the percep-

tions and beliefs of the fetus are really

the same perceptions and beliefs as the

mother—and there are very good
reasons for it. When you're developing

a new organism, it has to sui"vive in the

world that it's coming into.... The fate

of a child is impacted by the mother's

perceptions of her environment. If we
recognize this we can find ways to

increase the experiences which give rise

to more healthy offspring.^"^

So that we might assist life, in theologian John

Cobb's words, as it "exert[s] its gentle pres-

sure everywhere, encouraging each thing to

become more than it is."^'' An emergent pro-

cess, creation unfolding, not reducible to for-

mulae: a mystery.

"Mystery" brings me back to the tango

man/woman. To extend perilously my work-

ing metaphorical tango image, perhaps be-

neath the masculine half of the costume the

wearer sports a silky underthing, and beneath

the feminine half, some Calvin jockeys, and

so on, and so on: an infinitely layered event

of polarities. The "two halves" of this one

person will have exactly the same objective

experience on a given evening, but—based

upon which of the two halves through which

the wearer is regarding a particular moment

—

may perceive and report them in very differ-

ent ways, using different terms and perspec-

tives. Will not both be valid? Will not both

be volnable to a holistic understanding of the

experience?

Such wide-ranging findings as are brought

to bear in a broad understanding of pre- and

perinatal development mandate that we keep

dancing the entire floor in our tango suits, that

we remain alert to findings which might be

more readily noticed from a more "spiritual"

or a more "scientific" orientation. I find my-

self having to qualify those differentiations

with quotation maiks as I become increasingly

steeped in an ever more integrated view of

science and spirit. The separation between

the tw(.) is ultimately an iulificial and arbitrary

one, although prevalent and seductive. The

deeper one delves into the historical trajecto-

ries of scientific and spiritual ways of know-

ing, the harder it is to draw that line between

them. Rather, it becomes more of a penne-

able membrane, through which orientations

and insights can flow back and forth. The

seam of the tango costume. What if, instead

of two halves of a costume with a seam down

the middle, we were to imagine all the colors

and textures of both aspects of that costume

captured in a variegated thread; and what if,

with that long, single strand of multi-hued,

multi-textured fiber, there was knitted together

a wondrous cape for a researcher to don? And

from inside that cape the seeker of knowledge

will embrace stories and statistics, images and

empirical data, and will ever retain a sense of

awe for the continuous unfolding of creation,

in all its forms. And, above all, this seeker

will have the power to regard something yet

unexplained, something yet a mystery, and

say—simply, and without a trace of defeat or

antagonism
—

"I wonder."
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Metaphor and Apophatic Discourse:

Putting Sells in Dialogue with Lakoff and Johnson

Thomas D. Carroll
Division ofReligious and Theological Studies

Boston University

In the hook. Mystical Languages of Unsaying, Michael A. Sells presents a performative theory of

apophatic discourse. His idea is that apophatic discourse functions as a semantic analogue to mystical

experience through "meaning events." Although he acknowledges that an appreciation of the subtleties

of metaphor is crucial to an understanding of mystical language, Sells does not discuss the extensive

literature on metaphor theoiyfrom the lastfew decades. In this essay, the author explores how George

Lakoff' and Mark Johnson's theory of metaphor may enrich Sells' theory. Further, he addresses what

Lakoff and Johnson may learn from Sells' treatment. While there are no conflicts, strictly speaking,

between the metaphysical pictures suggested by the two theories. Sells' picture of the world allows for

fissures ofmeaning at which Lakoffand Johnson's theory at best hints. Ultimately, Lakoff'and Johnson's

conception of metaphor requires that Sells' theory of apophatic disc(mrse be reexamined.

Sells on apophatic discourse
In Mystical Languages of Unsaying,

Michael A. Sells presents a novel theory of

mystical language. Sells' view is that mysti-

cal language is used (by mystics)

performatively, in some sense of the word.'

The goal of the use of mystical language is,

then, to produce a type of semantic event.

Sells calls this a "meaning event." -^

Meaning event indicates that moment
when the meaning has become identical

or fused with the act of predication. In

metaphysical terms, essence is identical

with existence, but such identity is not

only asserted, it is performed.... The
meaning event is the semantic analogue

to the experience of mystical union. It

does not describe or refer to mystical

union but effects a semantic union that

re-creates or imitates the mystical union.

^

To understand sentences as discrete proposi-

tions, abstracted from mystical texts or prac-

tices, is to misunderstand importantly such

expressions. Rather than interpreting negat-

ing or apophatic utterances alone, one must

understand them against some affirmative, or

kataphatic, backdrop. In such a context,

apophatic expressions cause a semantic break.

This fissure, then, is the emergence of the

(real) meaning of the apophatic discourse. It

is this meaning to which the apophatic and

kataphatic expressions (working in concert)

were directing the cognizer. Sells speaks of

this as an anarchic use of language,^ and the

political metaphor is quite apt. After all, one

would not use the terni anarchy to describe a

chaotic social arrangement generally, but,

rather more appropriately, an established so-

cial order that has broken down in some man-

ner. It is against such a background that anar-

chy distinguishes itself (it also has another,

against which to be defined). Similarly, with

apophatic language, it is the backdrop of af-

firmative expressions that provides for nega-

tions having meaning (if not content, as such).

-This is what Sells means when he writes:

The meaning event occurs within a

kataphatic theological context. The
apophatic language itself contains a

strongly mimetic aspect, that is. through

particular stratagems (such as "with-

drawing" the subject from a subject-

predicate proposition), it aims to induce

within the reader an event that will
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emerge from the kataphalic context

(such as the notion of awakening), but

which in itself refuses subject-predicate

dichotomy (an awakening without

awakener). The moment of fusion of

subject and predicate is epiiemeral; the

awakening without awakener soon

reifies into just another object of

experience. The writer must continu-

ally turn back to unsay the previous

saying.-^

A methodological point needs to be clari-

fied before I can go further. I refer to Sells'

theory of mystical language, but that may be

misleading. Sells does not wish for his views

on mystical language to be understood as a

formula to be applied.^ «

Rather, he characterizes f

it as a "schematic and

formal outline." ^ It is

difficult to understand

what Sells means by this

distinction, but I inter-

pret it to mean that Sells

is generating a fallible

hypothesis about mysti-

cal language, a work-in-

progress. With a rough

idea of Sells' theory in mind, I move on to

an exploration of how it accounts for a vari-

ety of mystical texts.

The mystical texts Sells explores vary in

terms of their philosophical versus their de-

votional content. This is not to indicate that

any of these texts are purely one or the other.

Rather, some of the authors Sells discusses

seem to have had a scholarly audience in

mind, while others seem to have had a reli-

gious audience (insofar as these may be un-

derstood to be separate). I consider Plotinus

and John the Scot Eriugena to belong to the

former, while Marguerite Porete and Meister

Eckhart belong to the latter. This distinction

will be largely glossed over in what follows.

However, a tiuly comprehensive study would

need to observe this important distinction

among apophatic writers. In order to illus-

trate how Sells draws on both types of writ-

ers, I focus my analysis of his theory upon

his treatment of two of them: Eriugena and

Porete.

Eriugena's apophatic theology, found in

his Periphyseon, embodies much of Sells'

theory of apophatic discourse. For example,

a central thesis in Sells' theory is that expres-

sions of apophasis ought not be taken out of

context in a discourse. This is what he means

by Double Propositions.

No statement about X can rest as a valid

statement but must be corrected by a

further statement, which must itself be

corrected in a discourse without

closure.^

Eriugena writes the Periphyseon as a dialogue

between a "nutritor" (an established philoso-

The ^'positive nothingnesSy'* which is

Eriugena^s view of deity, is one that

enables reason itself to be pious. But as

is seen in the dialogue between the

nutritor and the alumnuSy this rational

piety is never achieved once andfor all.

pher) and an "alumnus" (a novice).'' In the

very structure of Eriugena's writing can be

seen this dialectical mode of creating mysti-

cal meaning.

Sells observes that Eriugena relies sig-

nificantly upon Pseudo-Dionysius' mystical

theology and states that Pseudo-Dionysius

privileges apophatic discourse.'" Can the

alumnus be thought of as the voice of

kataphatic theology? I believe it would be

too simplistic to do so, but there would be a

point to such a characterization. The nutritor

is well aware of both kataphatic and

apophatic moods in expressions about God.

However, the alumnus states such kataphatic

moods more emphatically (and exclusively).

Sells writes of the tension that emerges in

this dialogue:

A true drama is unfolding within the

technical language and academic
niceties. Not the least element in that

drama is the sense that at this point in

the dialogue the nutritor and alumnus
have become equals in the discussion,

340 The Journal of Faith and Science Exchangey 2000



pushing it toward a conclusion it might

not have reached had the nutritor

merely propounded his own precon-

ceived ideas."

It is this drama which a theory of mystical lan-

guage seeks to take note of—what happens in

virtue of the articulation of Double Propositions.

This is where the term agnosia is useful

in studying apophatic language. Sells de-

scribes agnosia as "an unknowing that goes

beyond rather than falling short of kataphatic

affirmations." '-

This agnosia begins with the contem-

plation (tlii'dria)oi' the "place" of the

deity beyond all gaze or contempla-

tion."

Agnosia functions against the backdrop of

what is known. It is awareness of a "positive

nothing" rather than a "negative nothing,"

about which Peter Hawkins and Anne

Ht)wland Schotter write:

If the ineffable is that about which

nothing truly can be said, perhaps (to

borrow a line from Wallace Stevens's

"Snowman") we can differentiate

between "the nothing that is not there

and the nothing that is"-betwccn what

wc may call a "negative" ineffable and

a "positive" one.'^

It is this "positive nothing" (or ineffable) to

which apophatic discourse intends to draw

attention. This is the awareness of a fullness,

a transcendence—not a mere lack of presence.

Sells writes:

In Dionysius and Gregory of Nyssa,

Eriugena found an alternative to the

substantialist view of dcily propounded

by the Church councils, which had

consistently applied the term ousia

(substance, being) to the nature(s) of

Christ and to the trinity, and which

through the writings of Augustine had

become central to the Western Christian

tradition. Within the Pcriphyseon,

Eriugena integrated into his own
apophatic discourse both Dionysius"

affimiation that the deity was "beyond-

being" and Gregory's suggestion that

the "nothing" (creatio e\ niliilo) was

the divine nothingness out of which all

being proceeds.
'*

The "positive nothingness," which is

Eriugena's view of deity, is itself to be pious.

But as is seen in the dialogue between the

nutritor and the alumnus, this rational piety is

never achieved once and for all. Rather, this

sense of piety creates fissures in an otherwise

reified, kataphatic view of deity and faith. The

nutritor warns the alumnus that these fissures

can be reified themselves and become obstacles

to such piety. Indeed, the nutritor, seemingly

anticipating some of the insights in contempo-

rary metaphor theory, suggests to the alumnus

that even the apparently innocuous use of

prepositions can have unfortunate conse-

quences. Sells writes:

It would be easy to dismiss such a

concern with the minutiae of grammar
and with what might seem an unduly

literal reading of a preposition. For the

nutritor. however, such a summary
dismissal has serious consequences. The

delimitations of language become
invisible and consequently more

powerful and destructive. At issue is the

dependence of thought upon language.

To claim that such language should not

be taken spatially is to ignore the power

of language. The spatial element in a

preposition cannot be willed away as if it

were not fundamental to the word. As the

dialogue proceeds, the nutritor will insist

that to believe such spatial connotations

can be willed away is to become all the

more vulnerable to what he will call the

"monstrous and abominable idols"

hidden within such language."'

It is here that Lakoff and Johnson have the

most to offer Sells' theory. However, their

insights require some rethinking of Sells'

theory of mystical language.

Another important mystic discussed by

Sells is Marguerite Porete. All too often over-

looked or neglected and negated,'"' Porete's

mystical writings provide another field of

complex metaphors iuid apophatic expressions

with which a theory such as Sells' may deal.

That such a text could provoke such strong

reactions would make it worth study on its

own; however, insofar as it is an under-ex-

plored text in Western mysticism, it will pro-

vide a novel example for Sells' theory to ex-

plain.

Any act done as a means (moyens,

intermedium) or as a use (usage, usum)

is a "work," which entails an enslave-

ment to the will. What might seem an
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unexceptional doctrine of salvation

tlirough faith rather than works is then

pushed to the extreme: the soul that

gives up all will and works is no k)nger

concerned with poverty or riches, honor

or dishonor, heaven or hell, with self,

other, or deity. Such a state of utter

selflessness, or annihilation of the will

and reason—both of which are con-

cerned with works—cannot be achieved

through works or effon. It occurs when
the soul is taken up or ravished iravie,

ruphi, ravissee) by its divine lover."*

What impact do love and desire have upon

one's encounter with the loved or desired

other? This image of transforming love

brings to mind Martin Buber's distinction

between I-Thou versus I-It modes of expe-

riencing the world. In the former, the sub-

ject is constituted in virtue of the relation-

ship, whereas in the latter the subject is con-

Lakoffand Johnson^s theory ofmetaphor

begins with a simple idea whose scope of

application is quite large: metaphors make

up some of the most basic and pervasive

uses of language we have, including philo-

sophical and theological uses of language.

stituted prior to the experience of the ob-

ject (which is not considered here as an

"other," but merely as an "it"). This simi-

larity does not invite a rash accommoda-

tion of Porete's late medieval work to that

of a twentieth-century philosopher-theolo-

gian. Porete's work lies in a long tradition

of apophatic writers who were profoundly

struck by the encounter with transcendence.

This encounter effected a strong pious re-

sponse with respect to the Other. However,

while a thinker like Buber explored this

relational ity sotnewhat abstractly, Porete

explored the encounter with the transcen-

dent in erotic metaphors.

As does Eriugena's work, Porete's text.

The Mirror ofSimple Souls, takes the form

of a dialogue. Sells observes:

The Mirror ofSimple Souls is a book of

122 chapters, most of it a dialogue of

courtly love carried out among a group

of personified characters. The principal

participants are Lady Love (Dame Amour),

also called Her Highness Amour, and

the Enfranchised Soul H'cinie

enfraiicliie), also called the Annihilated

Soul, or simply, the Soul. |...| The
central event of the drama is the death

of Reason who, after continued

questioning of Dame Amour over the

paradoxes of love, finally dies (chap.

87), "mortally wounded by love." This

theatrically constructed event marks a

major transformation in the annihilated

soul, who is now freed from reason and

able to "reclaim her heritage."
'''

Note the similarities present here between

Porete's dialogue and that of Eriugena in the

Periphyseon. Note the similarities between

the questioning roles of Reason and of the

i^ alumnus. Both func-

tion as foils against

which the apophatic

view is contrasted. In

bt)th cases, the use of a

dialogue emphasizes a

dramatic element to the

transcendent encounter.

Also in both cases, the

stakes of the dialogue

are quite high. The nu-

>-* tritor is aware of this

when the power dynamics between himself

and the alumnus have been equaled. The

stakes are much higher in Porete's dialogue

(as Reason loses its life). Moreover, after the

death of Reason, the soul is "free" to "reclaim

her heritage."

Sells cautions against misunderstanding

Porete's work as merely asserting the priority

of faith over works in attaining salvation in

the Christian mythos.

A work is any act carried out through

one's own will. [...] The harder the soul

attempts to transcend will, the more she

becomes entrapped in it; the more she

works to transcend works, the more she

is enslaved to works. From such a

dilemma, reason can find no way out.'"

This is where apophatic moves come in. By

saying that reason cannot find a way out of

this dilemma, what is being said is that fur-

342 The Journal ofFaith and Science Exchange, 2000



ther information, or deductions performed on

infomiation already attained, will not solve

the problem. This is why reason must "die."

This is not to say that reason has no helpful

role to play. Following Sells' suggestions, it

is against the context of rationality (preposi-

tional truth and rational inquiry) that apophatic

moves attain their dramatic perfonnance. The

tendency to view assertions exclusively indi-

vidually, as discrete propositions, is the prob-

lem. Instead, it is through silencing reason (not

once and for all, but as an admonishing) that

the will shall be transcended. Sells writes,

Dame Amour conceives of grace as

divine love, which is nothing other than

deity itself. This love allows the soul to

become "disencumbered" of its will and

works, and thereby, of its own self.

Only when the soul's own being and

will arc annihilated can the deity work
through and in it.-'

There is a paradox here. The implication is

that the soul's being and will are obstacles in

the way of the deity's working in and through

the soul. But, as Sells goes on to point out,

only the deity itself can remove these ob-

stacles. The soul cannot will to annihilate its

own being and will. Such can only happen

by the grace of divine love. Moreover, Sells

writes that Porete's view is "an understand-

ing of the annihilated soul [that] cannot be

found in scripture, that human sense (sensiis)

cannot apprehend it, nor human work merit

it. It is a gift...."" Given the context of the

relationship between the annihilated soul and

the deity as an erotic relationship, it seems

appropriate to note that an important precon-

dition for such a relationship is trust. What

seems implied in this analogy is a manner of

living where the pious adherent seeks after

no longer seeking. Most importantly, this apo-

ria of the will is embraced through Porete's

dissolution of the self as a discrete entity. In

mystical union, the self is lost in the deity.

The distinction between subject and object is

now unsaid.

This "apophasis of desire" (in Sells' lan-

guage) leads to a sense of abandon with re-

spect to engaging in life.

The soul's abandonment of discretion

reflects a paradox found within courtly

love. The rules of courtly love or

"courtesy" (cortezia) demand discre-

tion, conforming to the conventions and

norms of society, and mcziira, avoiding

of excesses of feeling and behavior. Yet

the courtly lover {fin amaii) continually

violated these standards of cortezia and
mcziira and acted in a solitary,

excessive manner. Porcte has combined
this language of cortezia with an

apophatic language of mystical union.

The union-with-and-in-lovc is rapture.

Rapture is the act and work of love. The
language of rapture includes a complex
of interdependent terms and figures of

speech (disrobing, nakedness, loss of

discretion, loss of shame, abandon) that

reinforce the basic sexual metaphor. As
Dame Amour said, there is no "discre-

tion" in love. The soul gives up her

honor, her shame. She disrobes herself

of will. Her union with the divine lover

occurs in nakedness. She gives herself

over to abandon. She "falls" (in an

expression that will have many levels of

meaning) into love.''

Again, note the similarities between "aban-

don" and "rapture" in Porete's idiom and an-

archy in Eriugena. In both cases, there is a

rupture or break from "rational" or factual,

propositional uses of language. In fact, espe-

cially in the metaphor of a sexual relation-

ship between the soul and the divine lover,

one sees how anemic reason (propositional

discourse) really is. The trust and rapture of

the lover for its other are basic; the use of rea-

son would be as a helper to such a relation-

ship. I am reminded here of Nietzsche's fa-

mous opening to Beyond Good and Evil (in

that case, the cold reason of the philosopher

is compared to the need for passionate pur-

suit of truth).

Porete's apophatic treatment of desire re-

lies upon a kataphatic tradition of faith and

works. Again, mystical insights become pos-

sibilities when instantiated within the context

of a structure of symbols. The rapture of

mystical union (if such may be spoken of as a

discrete referent) is possible only through the

process of negation or abstraction from the

reifying force of language. Here is where fur-

ther exploration of these themes will benefit

from a discussion of Lakoff and Johnson's

The Boston Theological Institute 343



contemporary theory of metaphor. Their con-

ception of embodied reason will shed light

upon why using these metaphors can be so

useful at providing dramatic experiences of

the divine. However, as I note in my conclu-

sion, Lakoff and Johnson's findings require a

rethinking of some of Sells' ideas about

apophatic discourse.

Lakoff and Johnson's theory of

metaphor
George Lakoftand Mark Joluison's theory

of metaphor begins with a simple idea whose

scope of application is quite large. The idea

is this: metaphors are not parts of speech

whose function is the exception to the rule of

literal uses of language. Rather, metaphors

make up some of the most basic and perva-

sive uses of language we have, including (and

in the context of this essay, especially) philo-

sophical and theological uses of language.

Metaphor is for most people a device of

the poetic imagination and the rhetori-

cal flourish—a matter of extraordinary

rather than ordinary language. More-
over, metaphor is typically viewed as

characteristic of language alone, a

matter of words rather than thought or

action. For this reason, most people

think they can get along perfectly well

without metaphor. We have found, on
the contrary, that metaphor is pervasive

in everyday life, not just in language

but in thought and action. Our ordinary

conceptual system, in terms of which
we both think and act, is fundamentally

metaphorical in nature.-^

Interestingly, many of the ideas found in their

work is reminiscent of the insights of several

of the mystics Sells studies. Both these mys-

tics and Lakoff and Johnson are aware of the

non-triviality of metaphor in everyday lan-

guage. Both develop sophisticated systems

for appreciating how metaphors reveal

worldviews. Lakoff and Johnson's system

turns on the idea of metaphorical mapping.

Since their seminal work two decades ago.

Metaphors We Live By, Lakoff and Johnson's

metaphorical theory has undergone some de-

velopment. Advances in the cognitive sciences

have warranted some adjustments in the theory.

These adjustments generally have to do with

developments regarding how best to think

about so-called mental content (i.e., as being

basically propositional in content or as being

activation patterns across neural networks). I

refer to the conceptual version of the theory

as the "old" theory, and the neural network

version of the theory as the "new" one. For

their part, Lakoff and Johnson seem willing

to embrace the advances in neural science via

their new theory. However, the basic insight

of the theory remains the same: cross-domain

conceptual mappings are pervasive in human

thought. But just what is a cross-domain con-

ceptual mapping? Lakoff and Johnson write:

Primary metaphors, from a neural

perspective, are neural connections

learned by coactivialion. They extend

across parts of the brain between areas

dedicated to sensorimotor experience

and areas dedicated to subjective

experience. The greater inferential

complexity of the sensory and motor
domains gives the metaphors an

asymmetric character, with inferences

flowing in one direction only.

From a conceptual point of view,

primary metaphors are cross-domain

mappings, from a source domain (the

sensorimotor domain) to a target

domain (the domain of subjective

experience), preserving inference and
sometimes preserving lexical represen-

tation. Indeed, the preservation of

inference is the most salient property of

conceptual metaphors. '^

The parallels between the old and new theo-

ries can be seen here. At this juncture in the

cognitive sciences and in the philosophy of

mind, it is probably best to develop parallel

expressions of a theory (along the lines seen

in Lakoff and Johnson's theory) that involve

rationality. The entailments of one expression

may not precisely match up with the other

—

and in many cases this will be very useful.

The old expression of the theory allows for

greater integration into other conceptual theo-

ries. Likewise, the new expression of the

theory allows for greater connections with the

neural sciences. I will use the old, concep-

tual, expression of the theory, given that the

integration taking place in this paper is be-

tween metaphor theory and an appraisal of a

theory of mystical language.
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The basic idea in Lakoff and Johnson's

theory of metaphor is that concepts from the

sensorimotor domain of experience are often

used to understand conceptual domains in-

volving subjective experience. But what do

Lakoff and Johnson mean by "subjective"

here? It may be helpful to think of such do-

mains as more or less removed from the

senorimotor domain of experience. That is,

target domains are conceptual domains which

are comparatively abstract. The idea is that

one may use the structure of sensorimotor

conceptual domains to understand something

of the structure of more abstract concepts. An

example of such a mapping is their much-used

Porete^s work lies in a long tradition of

apophatic writers who were profoundly

struck by the encounter with transcen-

dence. This encounter effected a strong

pious response with respect to the Other,

"Life Is A Journey" metaphorical mapping.^''

Recognizing the contingency of this mapping,

they now refer to it as "A Purposeful Life Is A
Journey" metaphor. Not everyone thinks of

life as a journey. However, making this as-

pect of the metaphor explicit was not truly

necessary. The central point of Lakoff and

Johnson's theory is to reveal just how perva-

sive (and optional, even when pervasive)

cross-domain conceptual mappings really are.

Some of the constituent metaphors that play

a role in the "A Purposeful Life Is A Journey"

metaphor are as follows:

"A Person Living A Life Is A Traveler"

"Life Goals Are Destinations"

"A Life Plan Is An Itinerary"
-^

These constituent metaphors work together in

concert, providing an array of concepts with

which to conceptualize what a purposeful life

is. This particular cross-domain mapping has

become quite pervasive in American culture.

It is somewhat surprising to learn that it is an

optional mode of understanding life. How-

ever, cross-domain conceptual mappings are

important for an additional reason, as Lakoff

and Johnson write:

Perhaps the most important thing to

understand about conceptual metaphors is

that they are used to reason with. The Love

Is A Journey mapping does not just permit

the use of travel words to speak of love.

That mapping allows fomis of reasoning

about travel to be used in reasoning about

love. It functions so as to map inferences

about travel into inferences about love,

enriching the concept of love and

extending it to love-as-journey.-'

What this suggests is that a person does not

merely conceptualize subjective conceptual

dotiiains by means of sensorimotor domains;

rather, what a person learns about such sub-

jective domains may depend

critically upon what source

conceptual domain was used

in order to structure the tar-

get domain. Given that these

mappings are contingent,

what a person learns will be

structured contingently as

well. Lakoff has stated that

* this theory may be thought

of primarily as one of cross-domain concep-

tual mappings, and secondarily as a theory of

metaphor (insofar as metaphors are

instantiations of the mappings).-" However,

since the mappings consist in understanding

one class of terms by means of another class

of temis, referring to it as a theory of meta-

phor is not entirely misleading.

This brings me to a part of Lakoff and

Johnson's theory with which I have some

problems: their theory of truth. Because of

the culturally and bodily dependent nature of

cross-domain mappings, Lakoff and Johnson

argue that truth ought to be characterized in

this way:

A person takes a statement as "true" of

a situation if what he or she understands

the sentence as expressing accords with

what he or she understands the situation

to be.'"

This is supplied as an alternative to correspon-

dence theories of truth, but what do Lakoff

and Johnson mean by the word "accords"? I

am unsure of how this word is any better than
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(other than being different from) the word

"corresponds." Moreover, Lal<^off and

Johnson refer to what a sentence expresses.

It is this that accords with what is understood

about a situation when a sentence is taken to

be true of that situation. Perhaps "is consis-

tent" would be a suitable substitute expres-

sion for "accords." However, if so, then

Lakoff and Johnson would be left with a

nonrealist account of truth (i.e., truth depends

solely upon one's background beliefs). Also,

it is often the case that what is most impor-

tant in an inquiry is what one does not know

or understand about a situation or state of af-

fairs. This observation needs to be addressed.

Surely, an adequate theory of representation

(ofwhich a theory of tiiith will be a part) needs

to account both for the reality of a cognizer-

independent world as well as the manner in

which our concepts (especially cross-domain

mappings) grasp and frame the world we en-

counter. However, this is not that theory. It

satisfies the second requirement while ne-

glecting the first. Lakoff and Johnson assert

that they wish to have an embodied realist pic-

The insight ofapophatic discourse, as

well as of contemporary metaphor theory

y

is that how a person understands these

abstract conceptual domains is optional.

To view any conceptual mapping as nec-

essary or essential is at best an exaggera-

tion, and at worst an important mistake.

ture of the world: one steeped in the cogni-

tive and natural sciences. This shows the

reader something of a promissory note—that

for which Lakoff and Johnson need to pro-

vide a theory of truth to explain. So long as

their theory of truth does not appreciate this

aspect of the meaning of truth—namely, that

the world outruns our conceptualizations of

it— it will be inadequate. Putting aside these

qualms about their theory of truth, there is

much I can accept about Lakoff and Johnson's

theory of metaphor. In particular, I am in-

clined to adopt their theory of cross-domain

mappings as quite illuminating of the nature

of reason.

While Lakoff and Johnson seem to think

that their theory of metaphor (and of reason

in general) will upset the dominant Western

paradigms—perhaps an over-expectation

—

their theory does provide a picture of em-

bodied reason which is worth attention. What

their theory reveals is that many philosophi-

cal and logical analyses of abstract concepts

(such as time, causation, and meaning in life)

have incoiporated cross-domain metaphori-

cal mappings. Thus, the chapter title, "The

Cognitive Science of Philosophy," is rather

provocative. If the point of philosophical in-

quiry is to gain perspective on a given sub-

ject matter, to understand the subject from

the greatest point of generality, then an ap-

preciation of metaphor theory will be cru-

cial. However, such inquiry should not be

undertaken too naively. Cognitive science

is not a ready-made conceptual domain; it,

^^ too, has its rifts and ar-

J eas of disagreement. An
appreciative, but critical,

stance toward the cogni-

tive sciences is war-

ranted. With that in mind,

it is best to think of

Lakoff and Johnson's

theory as a good and

powerful explanation of

cross-domain mappings.

However, the very disci-

plines of philosophy that

they would dismantle

have helped define and create the tools they

they would use for the dismantling. Insofar

as their approach instills a certain humility

in the philosopher with respect to the ques-

tion of getting to the "essence" of a subject

matter, their view is helpful. However, form-

ing opinions about the nature of these sub-

jects may be likewise unavoidable. It may

be that that which they critique is, in one im-

portant sense, not optional.
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Enriching Sells' theory of

apophatic discourse with Lakoff

and Johnson's metaphor theory
What does l.akoff and Johnse)n's theory

have to offer Sells' theory of mystical lan-

guage? As mentioned above, Sells takes note

of the novel metaphors and unique uses of

prepositions found in mystical texts. What

pictures are presupposed by such cross-do-

main mappings? Sells explores Eriugena's

treatment of creatio e.\ niliilo. There are com-

mon readings of this idea:

The temporal meaning implies that the

creator exists prior to this creation, and

that "noihing" was there prior to its

becoming the creation into which it was
made. |...| The spatial meaning and

the material meaning are closely related.

The word "from" relates a creator or

maker to something outside of itself, to

some kind of material or place out of

which he fashions his creation.^'

Eriugena appropriates Pseudo-Dionysius'

view of emanation as overflow. Sells writes

of this:

Thus the logos Hows into all things (the

spatial metaphor is exposed), it flows

them into being (the metaphor of

diffusion), and it overflows them, i.e., it

transcends the things it has flowed into

being, or it transcends the self it has

flowed into being.

One final step is needed before

Eriugena can complete his exploration

of the metaphor of overflowing. This

final step was foreshadowed by the

alumnus's questions cited above: "But
when I hear or say that the divine good
created all from nothing, I do not

understand what is signifled by that

name, 'nothing,' whether the privation

of all essence or substance or accident,

or the excellence of the divine beyond-
esscnce." All understandings of noihing

as privation—be they based upon
temporal, spatial, or material para-

digms—have been discredited. The
alternative, hinted at by the alumnus in

his mention of the "beyond-being," is

the nonsubstantialist view of deity.^^

The appropriation of novel cross-domain map-

pings reveals that conventional (kataphatic)

readings of the divine are optional and over-

emphasize certain characteristics (e.g. the tem-

poral priority of the deity in creatio e.\ iiihilo).

In the metaphor of overflow, Pseudo-

Dionysius and Eriugena use the source domain

of how liquids flow to structure the highly

abstract concept of divine emanation (as that

concept is understood in Neoplatonic philoso-

phy). The insight of apophatic discourse, as

well as of contemporary metaphor theory, is

that how a person understands these abstract

conceptual domains is optional. To view any

conceptual mapping as necessary or essential

is at best an exaggeration, and at worst an im-

portant mistake.

As for Sells' treatment of the mystical

writings of Porete, Lakoff and Johnson's

theory would provide helpful tools. Porete 's

guiding metaphor of mystical-union-as-erotic-

relationship matches up well with Lakoff and

Johnson's theory of cross-domain mapping.

In this case, the relatively basic conceptual

domain of erotic relationships is used to struc-

ture the relatively abstract conceptual domain

of mystical union. Moreover, this metaphori-

cal engagement with the divine reveals the

contingency of and the problems with tradi-

tional reified conceptions of will, desire, self,

subject and object, and God. The familiar

mysteriousness of the lover is mapped onto

the distant mysteriousness of the deity.

Conclusion
Where Lakoff and Johnson's theory of

cross-domain conceptual mapping goes fur-

ther than Sells' theory of mystical language

is in terms of the continual reemergence of

everyday factual discourse. For Lakoff and

Johnson, reason is built up out of many cross-

domain mappings of concepts or neural acti-

vation patterns. Sells writes of how paradoxi-

cal expressions or metaphors may destabilize

a discourse (opening it up for an apophatic

meaning event ).^^

However, the word "destabilize" suggests

a cross-domain mapping itself—one in which

the relatively basic conceptual domain of sta-

bility (perhaps of architecture) is mapped onto

the relatively abstract domain of discourse.

Sells' theory depends crucially on not reifying

the object of mystical contemplation. He does

not wish to reinterpret apophatic language as

anything other than being apophatic. How-
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ever, insofar as metaphors project a structure

upon the target domain, the other will be

reified in mystical discourses that use meta-

phorical mapping. Take, for example, the

Dionysian expression that divinity is beyond

being. This suggests a way of thinking about

divinity that implies both a spatial orientation

(upon which all referents are fixed, as if on a

grid) and a sense of relative distance. While

such a manner of thinking of divinity may

function apophatically to the extent that it re-

veals reified aspects of kataphatic descriptions

of divinity, this Dionysian expression also

projects its own kataphatic meaning (namely,

a certain spatial orientation). This is clearly

revealed in Lakoff and Johnson's metaphor

theory. Awareness of this kataphatic "residue"

or remainder in apophatic discourse is con-

sistent with Sells' theory (insofar as Sells un-

derstands his theory to have schematic or pro-

visional status). By and large, I agree with

Sells' findings. Despite a less than perfectly

rigorous apophatic sensibility, his character-

ization of mystical language is illuminating.

However, Lakoff and Johnson's theory of

metaphor reveals that even Sells' character-

izations are contingent and optional (despite

their utility).

That said, there is nothing in Lakoff and

Johnson's theory of cross-domain conceptual

mapping that so much as hints at the seman-

tic fissures in kataphatic discourse that

apophasis creates. Certainly, Lakoff and

Johnson are aware of the rich diversity of

metaphorical mappings available across cul-

tures. However, this dynamic of mystical lan-

guage is overlooked in their theory. More-

over, I believe that a greater appreciation for

religious symbolism and metaphor would give

Lakoff and Johnson a better appreciation of

what is at stake in differences among cultures,

with respect to their paradigmatic conceptual

mappings. While these are not problems for

Lakoff and Johnson's account, I believe it is

an oversight that these instances of concep-

tual mapping have been neglected.

In this essay, I have explored some impli-

cations an appreciation of Lakoff and

Johnson's metaphor theory might have for

Sells' theory of apophatic discourse. I believe

that, for the most part. Sells would receive

the greater benefit from putting the two theo-

ries into dialogue. Out of my own intellec-

tual concerns, I would like to see Lakoff and

Johnson explore the use of metaphor in mys-

tical discourses. Dialogue with theories of

mystical language might not advance Lakoff

and Johnson's cognitive work on metaphor,

however an awareness of cross-domain con-

ceptual mappings in mystical discourses

would provide an interesting application for

the theory. Moreover, insofar as the new

theory of cross-domain mappings is framed

in terms of neural activation patterns, one can

imagine entailments of Lakoff 's theory hav-

ing to do with cognitive analyses of mystical

experiences. If Sells' theory is right, and if

mystical "meaning events" "*' can be identi-

fied, and if these can be represented in terms

of activation patterns across neural networks,

then mystical events may be studied with the

resources of the cognitive sciences. I find this

a truly exciting possibility.
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Mythemesis: The Human Way of Knowing and Believing

John Bradford Hooper
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Although science, philosophy, literature, and religion each have a different way offormu-

lating explanations, they are all telling stories ofwhy and how. The author describes how the

human propensity to seek explanation through narrative can he understood as the product of

an embodied mind. He offers a hypothesis ( "mythemesis" ) to explain the process and goes on

to show that it may provide an opportunity to reduce scientific-religious conflict by transcend-

ing the dichotomy between first- and third-person modes of experience.

Being alive begs the questions: Why?
How? To a greater or lesser degree each of

us spends a lifetime in search of answers to

these existential queries—and the myriad of

lesser questions they each generate. Vast

populations of people are satisfied by the an-

swers provided in the received knowledge

passed to them by their forebears and cultures.

For others, the search for answers becomes a

much more personal thing. Driven by a para-

doxical combination of hope and skepticism,

they require explanations that carry with them

a certain degree of independent authenticity.

Their hope lies in the very idea that explana-

tions are possible—that the answers lie in the

nature of things. Their skepticism is reserved

for received knowledge itself—the unques-

tioning acceptance of someone else's expla-

nation as "truth." The hopeful skeptic learns

early that the personal search for answers re-

quires humility in the face of almost certain

knowledge that there are no final answers.

Although it seems as if the search leads only

to preliminary answers that continually gen-

erate ever-deeper questions, a sense of won-

der and mystery often accompanies the

searcher. As E. E. Cummings said, "Always

the beautiful answer who asks a more beauti-

ful question."

'

But what fomi does our search for answers

take? What constitutes an "explanation" suf-

ficient to establish the authenticity of a point

of view or an experience? In this paper, I will

attempt to show that our efforts to find an-

swers almost always take the form of narra-

tives. The stories we tell ourselves, and the

degree of resonance they have in our living

experience, seem to provide the most satisfy-

ing answers to the existential questions. This

feeling of "resonance" has been called the

"Aha! experience," an all-encompassing sense

that what one has just heard, read, seen, or

thought carries an aspect of believability that

stands out from the noise of nomial observa-

tion and discourse. It is an embodied phe-

nomenon that involves much more than the

mental exercise of a logical proof or a state-

ment of faith.- Joseph Campbell made an

important observation about "resonance" and

the nature of the existential search:

People say that what we're all seeking

is a meaning for life. I don't think

that's what we're really seeking. I think

that what we're seeking is an experi-

ence of being alive, so that our life
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experiences on the purely physical

plane will have resonances within our

own innermost being and reality, so that

we will actually feel the rapture ot"

being alive.
^

Science, philosophy, literature, and reli-

gion each have a different way of formulating

explanatory narratives but, at the end of the

day, they are all telling stories of why and how.

And they all have the capability of generating

profound "Aha! experiences." Each of us car-

ries in his or her autobiographical memory (in

many forms and on many levels) interlocking

stories that can be brought to awareness in

consciousness where they seem to resonate

with life itself. This propensity to seek ex-

planation through narrative (i.e., "stories")

may be found in all fonns of intellectual pur-

suit and across all modes ofdiscour.se.

What could possibly be the reason for all

forms of human explaining to be based on

something as elementary as story-telling?

Briefly stated: human mental apparatus ap-

pears to be hard-wired for narrative. The in-

teraction of the human brain with the rest of

the world is played out across time in a con-

textual and interactive manner. People don't

just "tell" stories; they are driven by them. I

have more to say below about this.

Meaning itself emerges at a certain

instant during an experience when a

string of mythemesformed over an

interval in time ^freezes^^ into a self-

consistent whole.

I propose the term "mythemesis" to refer

to this fundamental process which may lie at

the core of all systems of human thought.

Claude Levi-Strauss coined the term

"mytheme"—the units common to many
myths of diverse origin—as an iinalogy to what

the linguist Roman Jakobson called "pho-

nemes"—the fundamental units of sounds that

make up words. ^ It would seem appropriate

to carry this definition forward for use as a

descriptor for a narrative-based process that

seeks to explain understanding. Furthennore,

the terms mytheme and mythemesis are use-

ful when seen in contrast to currently popular

reductionist tenns meme and memetics which

will be discussed in detail later on.

The mythemetic quest is Hegelian in na-

ture: it seeks an explanation that bridges the

epistemological gap between knowledge and

belief by exploring a deeper reality that lies

at the foundation of both. The sought-after

deeper reality is not just another objective ex-

planation of life and experience; it consists of

nothing less than radically different definitions

of both life and the living experience.

It is important to keep in mind that the

dissection of a narrative entity into its com-

ponent parts cannot lead to a true apprecia-

tion of its explanatory power. Just as the map
is not the territory, the written or verbal nar-

rative does not "come alive" until it passes

through the brain. The "meaning" that one

derives from a narrative fragment results not

from using grammar, syntax, and vocabulary

to manipulate symbols, but from a complex

interplay of the symbols with one's own men-

tal apparatus and unique autobiographical

memory—"the organized record of the main

aspects of an organism's

biography.'"' The myth-

emesis event is both ex-

periential and descrip-

tive, bridging the gap be-

tween first- and third-

person modes of descrip-

tion.

Levi-Strauss ob-

served that myths from
^'^ different cultures carry

certain similarities, regardless of their origin.

Moreover, myths are not only made from lan-

guage—because stories must be "told"—but

also they are a kind of language unto them-

selves.'' Through this language, people at-

tempt to understand the world (and their place

in it) by superimposing dualistic pairings on

phenomena that may, in actuality, be totally

integrated. Levi-Strauss saw the basis of the
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propensity to dichotomize experience in at-

tempting to understand it as a natural prop-

erty of the brain itself. The brain functions in

a binary sort of way. The questions people

ask of the environment are usually in the na-

ture of comparisons; they tend to divide things

in half and then to divide the halves in half,

etc. Levi-Strauss referred to the component

parts that result from this dialectical process

of fragmenting the world as "mythemes." The

telling and retelling of myths is a process of

putting mythemes back together in ever-

changing but ever-related combinations and

forms.^

It is important to realize that Levi-Strauss

does not see the world as binary in nature,

but rather our mental perception of it. This

ingrained tendency mentally to fragment the

"external" world not only impacts our under-

standing of the world but, more importantly,

impacts our definition of "understanding" it-

self. By informing the general Ciutesian no-

tion of separation of mind and matter with its

principle epistemological method, the natu-

ral human propensity to dichotomize gave rise

to reductionism. Most of the great advances

in science since the enlightenment resulted

from the reductive analysis of matter in terms

of the nature and relation of its constituent

parts. However, reductionism has been un-

able to explain first-person experience to a

satisfactory level.

There is a growing consensus among cog-

nitive scientists and philosophers of mind that

the definition of "understanding" must be ex-

panded or changed to accommodate phenom-

enological experience. It is not a Kuhnian sci-

entific "paradigm shift" that seems to be in

order, but rather an epistemological one.** It is

not a new way of looking at things; it is a new

way of looking, one that must somehow in-

coiporate a redefinition of the relationship of

the observer (self) and the observed (things),

such that first-person and third-person views

of reality become mutually comprehensible.

Mythemesis: a new hypothesis

of understanding
Levi-Strauss's concept of the mytheme

offers a good starting point toward the devel-

opment of a non-reductionist approach to the

understanding of living experience and the

processes that give rise to it. Three sequen-

tial steps lead to meaning through the narra-

tive process I have called "mythemesis."

1. Fuzzy representation

Mythemes are the units of intentionality (all

thoughts are about something). They are the

names and labels given to the pieces into

which experience is perceived to be divided.

Each mytheme carries with it a wide variety

of different but occasionally related defini-

tions. Which specific definition is operant at

any given time is determined by the context

in which the mytheme is embedded. It is im-

portant to note that the "fuzziness" of

mythemetic definitions is the primary source

of their utility.

2. Self-organization

A necessary prelude to meaningful experien-

tial events is the non-conscious self-assembling

of mythemes into linear groupings (strings)

over time. These assemblings just "happen"

in our brain/bodies as a natural (evolutionary)

result of our being-in-the-world. They occur

rapidly and in parallel. Most of them do not

reach consciousness. These groupings corre-

spond to what Dennett has called "Multiple

Drafts" in his model of consciousness:

(All) varieties of perception-indeed, all

varieties of thought or mental activity-

are accomplished in the brain by

parallel multilrack processes of

interpretation and elaboration of

sensory inputs. Information entering

the nervous system is under continuous

"editorial control."'

3. Emergence
Meaning itself emerges at a certain instant

during an experience when a string of

mythemes formed over an interval in time

"freezes" into a self-consistent whole. It is

only at this instant that specific definitions of

each and every mytheme in the string are si-

multaneously selected from the wide variety

of potential definitions each could have. The

specific final definition of each mytheme in

the experiential interval is tied by mutual con-

sistency to the specific final definition of ev-
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ery other mytheme in the string. The sudden

and virtually simultaneous establishment of

contextually consistent definitions across the

population of mythemes in the experiential

interval creates a resonance effect that drives

the process to consciousness to become what

we accept as the overall meaning of the expe-

rience."*

Mythemesis differs from reductionist ap-

proaches in that it postulates that meaning

does not result from an analysis of precisely

defined parts and their interactions. On the

contrary, meaning emerges as a self-consis-

tent combination of parts in which the defini-

tion of each part is not precisely determined

until it takes its place in the resonant context

of the selected combination. Reductionism

is a bottom-up, analytical process while

mythemesis is a top-down combinatorial one.

Here is a simple example of how context

and the interplay of mythemes can lead to

three widely different "meanings" (mythemes,

the "fuzzy" variables, are in italics):

The [umheijack. . .honed .. .on the

beam... sailing...

Meaning 1: The lumberjack let his freshly honed

ax fall on the beam and chips went sailing.

Meaning 2: The lumberjack, having honed

his skills, felt on the beam and went sailing.

Meaning 3: The lumberjack honed in on the

beam and located the sailing vessel.

Cognition
The Oxford Companion to the Mind de-

fines cognition as "the use or handling of

knowledge." It also suggests that the word

"cognition" is probably related to "gnomon"

—the shadow-casting rod of the sundial,

which measures the heavens from shadows."

Thus, the concept of the brain/mind as an or-

gan of representation is built into the very root

of the tenn that scientists have applied to the

process used to understand our world. Clas-

sical cognitivists (especially computational

cognitivists) stress the necessity of intention-

ality and hypothesize that cognition consists

of symbolic representations in the brain.
'-

These representations subsequently drive hu-

man actions in an externally independent

world and, therefore, one needs only study

these symbols and their manipulation to un-

derstand thought.

There is another way of looking at the re-

lation of culture, communication and context

that focuses on process as well as content, and

that does not depend on classical views of

symbolic representation. Humberto Maturana

characterizes "cognition" as follows:

...an effective action, an action that will

enable a living being to continue its

existence in a deTinite environment as it

brings forth its world. Nothing more,

nothing less.'^

The organism is, in fact, embedded in its

world. Even the use of the word "environ-

ment" implies too great a separation between

a given organism and the rest of existence.

This point of view considers language not to

be merely the exchange of symbolic and rep-

resentational "infomiation" between two cog-

nitive entities, but rather consensual interac-

tion (coupling) between the organisms.

In The Embodied Mind, the neuroscien-

tist Francisco Varela and his colleagues re-

emphasize the conviction that cognition is not

the representation of an independently exist-

ing world by a pregiven mind. It is, rather,

"the enactment of a world and a mind on the

basis of a history of the variety of actions that

a being in the world performs." Varela pro-

poses the term "enactive" to refer such a

view.'"*

In a nutshell, the enactive approach con-

sists of two points: (1) perception consists in

perceptually guided action; and (2) cognitive

structures emerge from the recurrent sen-

sorimotor patterns that enable action to be

perceptually guided.'^ In other words, per-

ception is not based on the organism's ability

to fomi and manipulate symbolic representa-

ti(ms of a independent external world, but

rather on the nature of its sensorimotor struc-

ture. The enactive approach seeks to explain

perception by determining the interrelation-

ships between the sensory and motor systems.

These relationships give rise to actions that

allow the organism to make its way (be "per-

ceptually guided") in a world that is depen-

dent on its own perceptual abilities.
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In such an approach, then, perception is

not simply embedded within and

constrained by the surrounding world: it

also contributes to the enactment of this

surrounding world.... [We] must see

the organism and environment as bound

together in reciprocal specification and

selection."^

This view of the organism as an embed-

ded perceiver-actor in a perception-dependent

world is decidedly first-person in nature.

Third-person (reductionist/objectivist) expla-

nations are unable to capture the essence of

experience because, of necessity, they sepa-

rate the experiencer from the experience. This

has been called the "hard problem" in con-

sciousness studies.'^

The concept of cognition as an embodied

phenomenon supports the mythemesis hy-

pothesis of human understanding. The pro-

motion to consciousness of a self-consistent

string of mythemes as an explanation could

be considered to be a form of "enaction."

Understanding is, in effect, perceptually

guided by the possibilities for action in the

world. It is a blending of first and third per-

son in which actions in the mind and in the

world are coupled. In actuality, from an in-

formation perspective, there is no hard bound-

ary between the brain and the rest of the world.

There is no consciousness without the world

—even memory is the result of previous mind-

world couplings. There is no world without

consciousness. There is no understanding

without an enactive dynamic coupling be-

tween the two—a coupling so complete as to

make them a unity.

Genes and memes
Darwin's original explication of natural

selection had three principle components:

variation, selection, and heredity. In his

widely-read book The Selfish Gene, Richard

Dawkins presented his view that biological

evolution is best understood as competition

among genes. '^ Essentially he applied

Darwin's model for natural selection directly

to genes themselves—saying that they are

selfish in the sense that their main "purpose"

is to get themselves replicated and passed to

the next generation. Anytime a replicator

makes imperfect copies of itself, only some

of which survive, evolution is inevitable. In

brief, Dawkins feels that the purpose of or-

ganisms is to function as vehicles (sometimes

referred to as "interactors") for the replica-

tion and survival of genes. The selfish gene

model has as many detractors'" as propo-

nents,-" but the important point for this dis-

cussion is that Dawkins has generalized his

hypothesis to include forms of evolution other

than that of living organisms. Most interest-

ing to us is the application of the concept of

the "differential survival of competing

replicators" to the evolution of mind and cul-

ture. At the end of The Selfish Gene, Dawkins

proposed the appearance of a new replicator

—a unit of imitation—which he called the

"meme."

We need a name for the new replicator,

a noun that conveys the idea of a unit of

cultural transmission, or a unit of

imitation. "Mimeme" comes from a

suitable Greek root, but I want a

monosyllabic that sounds a bit like

"gene". I hope my classical friends will

forgive mc if I abbreviate mimeme to

meme.-'

Dawkins proposes that, like genes, memes are

replicators passing from the brain of one per-

son to that of another, sometimes stored, in

the interim, in books, films, audio media, or

the like. A meme is any element of culture,

such as words, songs, rituals, beliefs—virtu-

ally anything that can be transmitted through

symbols, images, behaviors, and the like.

Robert Wright recently observed, "The

'meme' meme has manipulated a lot of brains

since Dawkins unleashed it." In other words,

it has attained such widespread recognition

that it is itself an example of a successful

"memetic" replication."

Daniel Dennett is another major supporter

of memetics:

The primary difference between our

species and all the others is our reliance

on cultural transmission of information,

and hence on cultural evolution. The
unit of cultural evolution, Dawkins'

meme, has a powerful and under-

appreciated role to play in our analysis

of the human sphere.
-'
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Dennett says that these new replicators,

memes, are roughly complex ideas that are

assembled in distinct memorable units. Some

examples he gives are the following:

arch

wheel

wearing clothes

vendetta

right triangle

alphabet

calculus

chess

perspective drawing
evolution by natural selection

impressionism

"Greenslcevcs"

deconstructionism

Dennett points out that it is difficult to

formulate a science of memes comparable to

a science of organic evolution due to the fact

that the "very creativity and activity of hu-

man minds as temporary homes for memes

seem to guarantee that lines of decent are

hopelessly muddled." -^ He (among others)

is still convinced, however, that a case can be

made for a memetic theory of cultural evolu-

tion analogous to the genetic theory of organic

evolution. In fact, in Dennett's opinion,

memes are just as selfish as genes:

The haven all memes depend on
reaching is the human mind, but a

human mind is itself an artifact created

when memes restructure a human brain

in order to make it a better habitat for

memes.-'

The "second replicator" or meme theory

is consistent with the prevailing cognitive

perspective that permeates much of the cur-

rent literature in mind science. This prevail-

ing paradigm sees the mind as processor and

the individual as a transmitter of symbols.

Although the hard-core functionalist idea of

the brain as a computer and the mind as "soft-

ware" has fallen out of vogue, there is still a

tendency among cognitivists to focus on the

brain's inputs and outputs as if they were

somehow causes instead of the effects.

Mythemes vs memes
One can see the power of mythemesis by

contrasting how it could be used to deal with

a number of issues that have been addressed

by adherents of the memetics approach. Sev-

eral books have appeared recently that are

devoted entirely to the subject of memes. '^

However, Blackmore's Tfie Meme Machine

is the most ambitious in that it proposes that a

"science of memetics" can "explain," among

other equally significant phenomena, the large

size of the human brain, the origins of lan-

guage, sex, altruism, and the appearance of

religions." I hope to show, by close exami-

nation of Blackmore's treatment of these sub-

jects, that an epistemology of mythemesis,

based on emergent properties of whole sys-

tems yields far more intellectually satisfying

explanations than a reductive science of

memetics based on the transmission of infor-

mational "atomic" entities from brain to brain.

Blackmore's science of memetics is based

on the concept of universal Darwinism. Any
process that requires three main features

—

variation, selection, and retention (or hered-

ity)—can be considered to be "Darwinian."

As genes provide the instructions for making

proteins, so memes provide the instructions

for behavior. As the competition among genes

drives the evolution of the biological world,

she argues, so the competition among memes
(stored in brains or elsewhere) drives the evo-

lution of the mind: ".
. .they are the very stuff

of our minds. Our memes is who we are."
'**

Mythemesis provides an alternate expla-

nation to memetics as the basis of mind and

behavior. The narrative (the story in the mind)

drives behavior using words and phrases.

These units of narrative in the mind do not

have discrete and well-defined meanings (i.e.,

as memes supposedly do). On the contrary,

they are very "fuzzy" in their definition and

symbolic content. They are capable of many

meanings. The narrative "comes together"

—

the overall meaning emerges in a resonant

fashion—only at the instant when the specific

meanings (symbolic contents) of all words and

phrases in the mythemetic experience are si-

multaneously selected from a wide variety of

potential meanings. Memes don't change

minds. Minds change mythemes. By focus-

ing on the symbolic units of language and

sensory perception, instead of on the embod-

ied and enactive organism undergoing the
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actual experience, the memeticists miss the

most important and fascinating process oc-

curring in the human brain: the continuous

combinatorial synthesis of meaning from a

substrate of myriad possibilities.

Blackmore carries the memetics argument

further by postulating that memes are not only

responsible for the regulation of behavior but

actually are the principle cause of the evolu-

tion of the large brain in humans. Her argu-

ment goes as follows:

The turning point in our evolutionary

development was when wc began to

imitate each other. From this point on a

second replicator, the meme, came into

play. Memes changed the environment

in which genes were selected, and the

direction of change was determined by

the outcome of memetic selection. So

the selection pressures, which produced

the massive increase in brain size, were

initiated and driven by memes.-''

Imitation is postulated to be the basis of

social learning. Since natural selection would

favor those who become socially adept, brain

size in humans increased as more and more

capacity was required for the more and more

complex memes being generated in the com-

The subsequent rift between science and

religion was compounded by the exclusion

offirst-person ^^knowledge^^from the

decidedly third-person methodology of

scientific investigation.

petitive process of social evolution. In a few

million years, not only have the memes
changed out of all recognition but the genes

have been forced into creating brains capable

of spreading them.^"

Three types of imitative selection are sug-

gested as the basis for this meme-driven evo-

lutionary increase in the size of the brain:

1. Selection for imitation. Those skilled

at it will be better suited for survival.

2. Selection for imitating the imitators.

Those who are good at copying the best copi-

ers will not only be more successful them-

selves, but will pass on the imitation-related

genes to their progeny

3. Selection for mating with the imita-

tors. Those who choose good imitators as

mates will fare better than those who don't

and will assist in passing on the appropriate

genes. Sexual selection can be thought of as

a variant of this type. People who are good at

imitating the useful social memes of the time

would be more attractive to those of the op-

posite sex, memetic agility being a sort of

"peacock's tail" of human beings.

But is the reification of words and other

learned snippets of behavior into memes nec-

essary to explain the massive size of the hu-

man brain? Not if the focus is shifted away

from the symbolic entities that are manipu-

lated in human thought and discourse toward

the embodied mind itself. The human brain

functions priinarily in a relational way. Hu-

man beings are embedded in their worlds. The

old assumption that they are independent en-

tities functioning in an "environment" is be-

ing rapidly superceded by the idea that they

are inextricably tied to the world and continu-

ously interacting with it." Therefore the mi-

lieu undergoing

change and selection

must be expanded be-

yond isolated brains

and symbols to in-

clude the organism-

world interaction.

The most effective or-

ganism-world interac-

tit)ns will be favored

by selection forces for

survival. The human beings who are most

successful at interacting with their world will

be preferentially selected for. As the human-

world interactions become more and more

social and concept-driven, those humans with

the brain capacity to combinatorially formu-

late the most effective mythemes will have a

decided advantage. Brain capacity would

grow as the result of the evolution of more

neuronal groups of increasing complexity,

since such capacity and complexity would be

required to accommodate the increasing so-

phistication of the mythemesis process.
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There are three types of mythemetic se-

lection that may be postulated as analogies to

the "imitative" selection types suggested by

Blackmore:

1. Selection for mythemesis itself. The

large volume of the human brain compared

to other primates is due almost entirely to the

expansion of the cortex, which contains all

the regions of the brain responsible for higher

cognitive abilities. The ability to carry in

memory a large number of "fuzzy" descrip-

tors and, more importantly, the ability to bring

them into coherence upon the self-assembly

of the mytheme are important survival skills.

These skills require large numbers of neurons

in certain cortical aieas of the brain, along with

a plethora of connections between them.

2. Selection for learning mythemesis. It

has been shown that learning, memory and

other cognitive abilities

are functions of the

strength and number of

synapses between neu-

rons." An individual

with a marginally higher

capacity for generating

mythemetic experiences

(i.e., possessing more ef-

fective neuronal configu-

rations and connections)

will have a marginally

better chance of survival and, thus, of passing

his/her genes on to the next generation.

3. Selection for muting with successful

practitioners of mythemesis. An individual

who consistently exhibits the ability to make

sense of the world through an extraordinary

ability to fonnulate mythemetic "stories" use-

ful for survival would certainly be more at-

tractive as a mate than one whose stories were

simplistic and useless. Thus, from a

mythemesis point of view, tiie "peacock's tail"

of human beings is the exhibition of creativ-

ity and understanding, not just being a good

copycat.

Blackmore also contends that memes are

responsible for the evolution of language.

Once imitation evolved, something like

two and a half million years ago, a

second replicator, the meme was born.

As people began to copy each other the

highest-quality memes did the best -

that is those with high fidelity, fecun-

dity, and longevity. A spoken grammati-

cal language resulted from the success

of copyable sounds that were high in all

three. The early speakers of this

language not only copied the best

speakers in their society but also mated
with them, creating natural selection

pressures on the genes to produce brains

that were better and better at spreading

the new memes. In this way the memes
and genes coevolved to produce just one
species with the extraordinary properties

of a large brain and language. The only

essential step to starting this process

was the beginning of imitation. The
general principles of evolution are

enough to account for the rest.^'

She builds her argument for meme-driven

evolution of language on her arguments for

meme-driven regulation of behavior and brain

There are strong reasons to believe that,

even now, mythemetic self-organization

and emergence is proceeding along the

next tier up on the complexity ladder. It

probably includes us, our mental machi-

nations, and our behavior as component

^ f̂uzzy variables."

growth. An alternative explanation—that lan-

guage is an emergent phenomenon, driven by

the human need for understanding through

narrative in the context of the organism-world

interaction—may be built on the mythemetic

arguments for these two phenomena that were

offered above. If the organism-world inter-

action is viewed as the prime substrate upon

which evolutionary forces operate, then the

brain may be seen as an interface between the

world and the behaving organism. Once the

brain developed to a point where it had suffi-

cient memory and comparative facility to re-

member a past and visualize a future, it would

then have acquired the capacities to concep-

tualize the human-world interaction

mythemetically, as stories. Language may
have developed to accelerate the reinforce-

ment of stable human-world interactions via
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mythemetic representation. The advent of

"copyable sounds" was certainly a necessary

precursor to language, but their emergence

did not drive the development of language.

Rather it provided the raw material for the

fuzzy symbolism required by an organism

that had developed an extraordinary survival

mechanism—the ability to "couple" with its

world through the felt resonance of the nar-

rative.

The selfishness of genes recon-

sidered

It is interesting to note that the

memeticists, in defining the meme as a "sec-

ond replicator" (the gene being the first

replicator), have made use of a nanative tool:

analogy. What if one were to take the

mythemesis hypothesis and apply it by anal-

ogy (in the opposite direction), to evolution?

Perhaps evolution itself is a complex, self-

generative process that is driven primarily

by optimization of the contextual resonance

of the continuously emerging "types" of liv-

ing beings that make up a given (complex)

ecological system. In other words, species

become the genetic analogue to mythemes.

Genes would retain their role as the carriers

of the recipe for construction and mainte-

nance of the individuals of a given species,

but they would be far less important as de-

terminants of the state of the ecological sys-

tem. With the exception of clones and iden-

tical twins, the genetic make-up of an indi-

vidual of a species differs from that of every

other member of the species. Also, the over-

all composition of the gene pool of a spe-

cies at any point in time differs from its com-

position at any other point in time. This di-

versity (analogous to the "fuzziness" of

mythemes) in the individual and species

genotypes is enhanced by mutation and by

recombination (in species that reproduce

sexually). This diversity of individual geno-

types provides the necessary raw material

for the ecological system as a whole to draw

from. Selection, in this view of life, acquires

a whole new meaning. The old Darwinian

"survival" principle is not applicable be-

cause, from a system-wide perspective, the

local behavior of individual members of in-

dividual species making up the ecological

whole is only important in the context of the

behavior of every other species in the sys-

tem. Moreover this context is continuously

changing as new generations of all the spe-

cies replace the old. When evolution is

viewed as a combinatorial phenomenon, and

species as highly interactive components in

a dynamic complex system, selection must

be redefined as an emergent system-wide

property. Species do not individually

"adapt" to "environments"; rather their be-

havior continuously changes (reflected in

continuous changes in the gene pools) in the

context of the resonant interaction of all the

species in the ecosystem. If, ultimately, a

species becomes extinct, it is not because it

is ill adapted but because it. in effect, has

become less meaningful in the context of the

emerging relationships of the evolving eco-

logical system.

The genetic makeup of a species, of

course, sets the boundaries within which be-

havioral change must be contained. But the

combinatorial possibilities that exist in a di-

verse ecosystem, even with a relatively nar-

row range of genotypic diversity within each

species are countless. Nothing is "selfish" in

this approach, especially genes. The variabil-

ity ("fuzziness") in each genotype, in fact,

makes possible the optimization (resonance)

and survival of the overall ecosystem.

Stephen Jay Gould and other critics of the

selfish gene argument have expressed simi-

lar views. ^^

Metamythemesis: The emergence
of a "higher power"

The natural philosophers of the early Eu-

ropean Renaissance sought understanding

from two sources: the Holy Scriptures and the

"book of nature." They believed that God

began to tell the story of existence in what

became the canonical books of the Bible, and

then continued to reveal divine truth through

creation in the world. This dual revelatory

narrative provided a framework for the com-

patible coexistence of belief and empirically

derived knowledge. The subsequent rift be-
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tween science and religion resulted from an

ever-increasing number of perceived incon-

sistencies between the scriptural narrative

and empirical observation of the workings

of the universe. This rift was compounded

by the exclusion of first-person "knowledge"

from the decidedly third-person methodol-

ogy of scientific investigation. Could

mythemesis provide a new narrative form

capable of bridging the gap between science

and religion?

The French philosopher Paul Ricouer

traces the power of the religious experience

to the language of religion. He says that a

religious faith may be identified through its

language, that it consists of a kind of dis-

Ifwe assume that evolvingy self-organizing

systems at higher levels of complexity—
building on life and thought—are truly

passing beyond our ability to grasp them^

then a new story is being told. It is a story

being written by the universe, a third dis-

course beyond theology and science that

transcends both.

course. It has something special to say that is

not said by other types of discourse—ordi-

nary, scientific, poetic. Most significantly, re-

ligious language implies a type of philosophy

because it is a discourse that claims to express

truth.

finds themselves in what Ricouer calls the

world of the text, in which, unlike normal

discourse, the primary reference to things or

persons in the "real" world is subordinated

to a sense of meaning that resonates with the

reader.

Reader find themselves or what they want

for themselves from a certain "understanding"

of the text. So, in an analogous fashion, just

as meaning emerges from the context of words

in a sentence and as species emerge from the

context of the components of a biosphere, be-

lief emerges from the context of the sacred

stories. Ricouer says that being-in-the-world

unfolds "in front of the text." Building on

Heidegger's suggestion of the meaning of

ll Verstehen (understand-

ing) and Befindlichkeit

(state of mind), he sug-

gests that the moment

of understanding (the

"Aha! experience," or

epiphany) comes when

s(Miieone responds dia-

lectically to being in a

situation in which

one's "own-most" pos-

sibilities are projected

in situations in which

we find ourselves.^''

It seems that mythemesis underlies faith

itself. Faith corresponds to finding oneself

and discovering one's unique (ownmost) pos-

sibilities in the context of a sacred story.

A hermeneutic philosophy... will try to

get as close as possible to the most
originary expressions of a community
of faith, to those expressions through

which the members of the community
have interpreted their experience for

the sake of themselves or for others'

sake.^^

In other words, what is important to deter-

mine is not some absolute meaning based

on a set of assumptions but rather to allow

the meaning (as it is experienced by the au-

dience members themselves) to emerge from

the discourse itself. Readers or listeners

(F]aith never appears as an immediate

experience but always as mediated by a

certain language that articulates it. For

my part I should link the concept of

faith to that of self-understanding in the

face of the text. Faith is the attitude of

one who accepts being interpreted at the

same time that he or she interprets the

word of the text.
"

All of this leads to the conclusion that

metaphor is not just a literary form that lends

itself to interesting comparisons regarding

mind, life, and faith. It is actually the episte-

mological linchpin that underlies the struc-

tures of and the relationships between these

three basic realms of human existence. In all
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of these spheres of experience, we have ar-

rived in the middle of the story. Classical con-

cepts of causation and atomistic reductionism

do not provide sufficient understanding for a

person to function, with confidence, in the dy-

namic complexity of day-to-day existence.

Each person must seek understanding in the

interplay of relationship and history. To reach

ongoing understanding, particularly at the

pragmatic level, contextual stories must be

continually fomiulated, from which emerge

—

usually metaphorically—the resonant combi-

nations of mythemes that give meaning to

experience.

The level of organization at which we find

ourselves to have emerged in the universe

need not—indeed, probably cannot—be the

final tier. We are only a chapter in a story of

life in a text that the universe continues to

write in time. The process of self-organiza-

tion, even as it is currently only partially un-

derstood, is known to be relentlessly forward-

biased and creatively combinatorial. There

are strong reasons to believe that, even now,

mythemetic self-erganization and emergence

is proceeding along the next tier up on the

complexity ladder. It probably includes us,

our mental machinations, and our behavior as

component "fuzzy variables.'" We have little

or no control over this "meta-mythemesis"

process and may not even have the ability to

fully conceptualize it. However, we need only

look around us to see indications that higher

level self-assembly is underway. Genetic en-

gineering, robotics, artificial intelligence, the

internet, and the globalization of the economy

are only a few of the dynamic, complex inter-

active systems that are generating new com-

binatorial possibilities. Our present confusion

about if, when, and how we should attempt to

regulate these systems underscores our inabil-

ity effectively to understand a higher level of

emerging self-organization that we neither

designed nor predicted.

Most likely, new interacting systems of

"metamythemes" with complexity beyond our

understanding and with organizational struc-

tures that combine information, tlowing elec-

trons, organic systems (including human

brains), and unique energy exchange pro-

cesses, already exist in ways that cannot be

grasped by creatures on a lower plane of ex-

istence. Such interacting systems are prob-

ably transparent to us because we are merely

subsystems in the emergent superorganism.

Molecules have emerged from the interactions

of atoms, cellular life has emerged from the

interaction of molecules, and consciousness

has emerged from the interaction of cells with

each other and the rest of the world. What

happens now?

The only prediction that can be safely made

is that when the future becomes the present, it

will not have been predicted. This will hold

true, whether one is talking about the economy,

the environment or geopolitics. The complex-

ity of the relationships in each of these areas is

usually cited as the reason for our inability to

foresee economic downturns, environmental

catastrophes, or the outbreak of hostilities due

to ethnic and cultural contlicts. But what we

have learned about the nature of complex in-

teractive systems, i.e., that they have a tendency

toward combinatorial self-organization, should

lead us to take the analysis further. The rise of

unpredictable and (to us) catastrophic events

in the world may not be due primarily to com-

plexity and deterioration of order in world-

wide economic, ecological, nor social mecha-

nisms. Paradoxically, they may be byproducts

of a process analogous to mythemesis—an

emerging higher level of order arising from the

genesis of new superorganisms whose func-

tioning tlirough time leave such occurrences

in their wakes. If this is true, Yeats's poem,

"The Second Coming," takes on an ominous

new meaning.

Turning and turning on the widening gyre,

The falcon cannot bear the falconer;

Things fall apart: the center cannot hold;

Mere anarchy is loosed upon the world.

The blood-dimmed tide is loosed, and

everywhere

The ceremony of innocence is drowned;

The best lack all conviction, while the

worst

Are full of passionate intensity.

Surely some revelation is at hand;

Surely the Second Coming is at hand.

The Second Coming! Hardly arc those

words out
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When a vast image out of Spiritiis Mumli
Troubles my sight: Somewhere in the

sands of the desert

A shape with a lion body and the head

of a man,
A gaze blank and pitiless as the sun,

Is moving its slow thighs, while all

about it

Reel shadows of the indignant desert birds.

The darkness drops again, but now I

know
That twenty centuries of stony sleep

Were vexed to nightmare by a rocking

cradle.

And what rough beast, its hour come
round at last.

Slouches toward Bethlehem to be

born? -

**

What rough beast, indeed! How can we

begin to approach any degree of understand-

ing of the "vast image out ot'Spiritus MuiuHT
If we assume that evolving, self-organizing

systems at higher levels of complexity

—

building on life and thought—are truly pass-

ing beyond our ability to grasp them (at least

in a reductionist fashion), then a new story is

being told. It is a story being written by the

universe, a third discourse beyond theology

and science that transcends both. It is the story

of an emerging "higher power." Although we

are not the authors of the story, we are the

prime source of its component mythemes.

The beast will be autonomous but its nature

will be determined in large pai1 by what we

supply to the combinatorial processes from

which it is emerging. The character of the

beast will reflect our character and that of our

social, economic and political processes. The

quality of our lives will not be determined

directly by our desires but rather by our ac-

tions, and by how those actions resonate in

the living narrative of the emerging "higher

power." We will reap what we sow.^''
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Proposing a Model of "Hypostatic Union" for a

Fruitful Science-Religion Relationship

Vdechukwu Anthony Emeka
Pontifical Gregorian University, Rome

Karl Raluier affirmed that, methodologically, practical science should he atheistic. This

cannot he truer in our time, when science is making giant progressive strides every day, solving

serious problems, helping to affirm human autonomy and independencefrom the absolute, and

consciously or unconsciously deleting from tvetttal categories every reference to the miracu-

lous. This situation calls for a reworking ofa possible and enduring reconnection ofpractical

science with theology, so that the methodological atheism ofpractical science does not become

a manner of living, and so that the seeming dutnbness of religion before the ever-advancing

practical science does not transform itself into an intellectual unproductivity. The author pro-

poses a hypostatic model for a return to a fruitful relationship between the two disciplines.

Historical background
For the catholic theology, Jesus Christ, the

Word made tlesh, who lived historically some

thousands of years ago in the Middle East is

God. The saying that he lived thousands of

years ago in the Middle East contains in itself

the truth that he lived as a man among his

people. Therefore, he is for the catholic faith

and theology true God and true Man. He is a

specific one person in whom exist two natures,

human and divine, possible through what is

historically referred to as the '"hypostatic

union." This is a union in which the divine

and human natures (physis) are harmoniously

united in the single substance (hypostasis) of

the divine Logos. From the earliest centu-

ries, the Church had engaged in a theological

struggle against many lines of thought and

theological traditions in order to safeguard the

teachings on this dual nature of Christ. In this,

the Church in different councils through the

centuries formulated different dogmatic defi-

nitions, which must be accepted, believed, and

professed. Prominent among these councils

were the Nicene, the Constantinopolitan, the

Ephesian, and the Calchedonian Councils.

The Nicene Council (325 c.e.), with a re-

affirmation of the divinity of Christ, con-

demned Arius and his disciples, who, insist-

ing that only God the Father is ungenerated,

saw Jesus Christ (the generated Son) as a crea-

ture, though of an order higher than the hu-

man. The Council of Constantinople (381

(M.) reaffirmed the integrity of the human

nature of Christ, condemned Apollinare and

his followers, who identified "nature" with

person." In doing so, it became difficult for

them to reconcile the cohabitation of two per-

sons in a single individual and, as a conse-

quence, considered the humanity of Christ as

unreal. Further, in 431 ( .n., the Council of

Ephesus reaffirmed the perfect unity existing

between these two natures in Christ. It con-

demned Nestorius and his students, who, in

insisting on Christotokos (Mother of Christ)

and rejecting Theotokos (Mother of God) as

the true title of the Blessed Virgin Mary, sepa-

rated in a radical manner the divine and the

human natures in Christ. And finally, there

was the Council of Calchedonia of 451 c.e.,

which condemned the christological error of

monophysitism. This enor was authored by

Eutyches, who, teaching the opposite of the

Nestorian error, affirmed that when the divine

Logos assumed the human nature, it absorbed

it completely in such a way that the human

nature was completely annihilated. He held

that before the union, there were two distinct
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natures, but after the union, what remained is

only the divine nature. This error consists, as

the name imphes, in turning the dual nature

of Christ into one.

The hypostatic union
Historically, the dogmatic fomiula popu-

larly known as the "'hypostatic union" is iden-

tified with the Council of Calchedonia. The

creed issuing from that Council says:

...the Lord Jesus Christ, is one and the

same, the same perfect in divinity, the

same perfect in humanity, true God and

true man, consisting of a rational soul

and body, consubstantial with the

Father in divinity and consubstantial

with us in humanity, 'in all things like

as we are, without sin' [Heb4:15], born

of the Father before all time as to his

divinity, born in recent times for us and

for our salvation from the Virgin Mary,

Mother of God, as to his humanity.

We confess one and the same Christ,

the Son, the Lord, the Only-begotten, in

two natures unctinfused, unchangeable,

undivided and inseparable. The
difference of natures will never be

abolished by their being united, but rather

the properties of each remain unimpaired,

both coming together in one person

(prosopon) and substance (hypostasis),

not parted or divided among two persons

(prosopa), but in one and the same Only-

begotten Son, the divine Word, the Lord

Jesus Christ, as previously the prophets

and Jesus Christ himself taught us and

the Creed o\' the Fathers handed down to

us. The above having been ct)nsidered

with all and every care and diligence, this

Holy Ecumenical Council has defined

that no one may advance any other belief

or inscribe, compose, hold or teach it in

any other way.'

Commenting on this dogmatic definition,

Gerald O'Collins wrote:

...the second part of the confession

(302) broke new ground by affirming

Christ's one person {'prosopon' and

'hypostasis') "in" his two natures,

human and divine. It specified that "the

one and the same Christ, Son, Lord, and

Only Begotten" had been made known
in these two natures which without

detriment to their full characteristics,

continue to exist "without blending or

change, and without division or

separation", while belonging to only

one and not two "persons" (prosopa)r

Though the teachings of this council were

primarily directed against Eutyches and the

monophysists, it also condemned every previ-

ous christological error (Arianism,

ApoUinarianism, and Nestorianism), and be-

came this way an indispensable point of refer-

ence for any catholic Christology worthy of

the name. In a nutshell, the hypostatic union

teaches that in the person (hypostasis) of Christ,

the divine Logos, the divine and the human

natures are united in such a way that they are

perfectly united without confusion, and at the

same time perfectly distinct without separation.

Now, the question is: What implications has

this hypostatic union for working out a better

and more harmonious relationship between

science and theology? Let us give it a trial.

The implications of the hypostatic

union for science and religion

My aim in this investigation does not in-

clude the project of the identification of the

humanity and the divinity of Cliiist with sci-

ence and religion respectively. Let it be noted

from the outset that the ontological perfec-

tion of the two natures in Christ is infinitely

superior to whatever human intelligence can

represent of science and religion in their his-

torical dispensations and actualization. What

I propose is to avail myself of the harmony

existing between these two natures in Christ

as contained in the dogma of hypostatic union,

and to set it up as a paradigm for a fruitful

and hamionious relationship that might be

expected to exist between science and reli-

gion. Such a harmonious relationship is pre-

supposed, given the teaching of Pius XI:

Scientia, quae vera reriim cognitio sit,

nuniquain cristiaiiae fidei veritatibiis

repugnant. [Science as a true under-

standing of reality can never contradict

the truths of the Christian faith.)

'

Such presupposition is always present in the

magisterial teachings, because revelation does

not contradict human reason and intellect, but

perfects them. Pius XII saw science, philoso-

phy and revelation as instruments of truth

which "like rays of the sun contemplate the

substance, reveal the outline and portray the

lineaments of the same creation.""* Though
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Pius XII understood these instruments of truth

as rays of the sun, yet, they enjoy a legitimate

and healthy autonomy; autonomy both in

methods and the objects of these fonns of

knowing which does not include the slightest

separation of the same. Thus, Vatican II in-

sisted that "methodical research in all branches

of knowledge, provided it is carried out in a

truly scientific manner and does not override

moral laws, can never conflict with the faith,

because the things of the world and the things

of faith derive from the same God." "^ In agree-

ment and in a manner of thinking singular to

him, Karl Rahner adds that theology and sci-

ence "cannot contradict one another since both

right from the outset are distinct from one

another in their area of investigation and their

methodology."'' The term he employs is "dis-

tinct" not "separate," and the choice of such

term is not wholly casual.

Now, the hypostatic union concluded that

in Christ, the divine and the human natures

are united in the one person (hypostasis) of

the Logos, the Son of God, Jesus Christ. In

him, these two natures are united perfectly

without confusion, and are perfectly distinct

without separation. This is the principle of

union that I intend to introduce into the rela-

tionship between sci-

ence and religion.

These two modes of

life and knowledge
would naturally be

united in and under the

reality of the Creator

God, who is their

source, their principle

of action and toward

whom they directly or

indirectly tend. And
just as the two natures

of Christ are united in »
the person of the Logos, science and religion

should find a point of harmonious union in

the God who created humankind and en-

dowed them with intelligence, thus capaci-

tating them to be the masters of the cosmos;

and at the same time inscribed in their hearts

the undeniable desire for the divine.

What, then, does it mean to say that sci-

ence and religion should try to be distinct

without separation, as is modelled in the hy-

postatic union? It means that science and re-

ligion, by being distinct, are not one and the

same thing. This is true with respect both to

their proper subject matter and to their meth-

odology. While science has as its proper

sphere of examination the physical, palpable,

material world, and utilizes the empirical

method to realize itself, religion has God and

the spiritual realities as its objects of study,

depending on revelation from the same God

—

a revelation, which is, however, rationally

grounded in faith. Rahner puts it this way:

...[S]cience investigates in an a

posteriori experience individual

phenomena which human beings

(ultimately tlirough the experience of

their senses) encounter in their world,

and the relationship of these phenom-
ena to one another. Theology has to do
with the totality of reality as such....''

Scientific investigation with its empirico-math-

ematical method is limitedly precise in most

of its findings and conclusions. In compari-

son, religion depends on the veracity of God,

the ground of the totality of reality, who com-

municates the divine Self to humankind in rev-

It is only science^ miserably subjected to

and enslaved by the limitedness of the

unmediated empirical regulations and the

autodestroying arrogance ofpositivism,

that willfind it difficult to acknowledge

thisfundamental situation of the human
person as the event of God's absolute self-

communication , that iSy as a spirit.

elation, and is able to go beyond the limited-

ness of science. In this, though it may be de-

void of mathematical description and the labo-

ratory precision of the scientific investigation,

the profession of faith in the divinely revealed

truth is not false and cannot be accused of ir-

rationality. The first thing, therefore, in con-
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sidering any relationship between science and

religion, is to be aware of this distinctiveness

and to respect it. In line with this thinking,

and before he mapped out a line of possible

relationship between science and religion, Paul

Haffner made it unambiguously explicit that

"scientists and theologians had to be careful

not to leave their own respective spheres of

competence." ** These specific spheres of com-

petence cannot be negated or overlooked be-

cause "while science deals with human inves-

tigation of creation. Christian faith [and with

it other world religious traditions] treats of the

initiative taken by God in revealing that which

is beyond the reach of the human mind."''

But the hypostatic union teaches further

that though the divine and the human natures

are distinct, they are not separated. This non-

separatedness must now be introduced into the

science-religion relationship, because, though

they are different means of knowing and liv-

ing, "this does not mean that the differences

between them amount to a total disparity such

as to admit of no contact between them, and

thereby capable of giving rise to situations of

conflict." '" Science and religion have long

existed and supported each other, and there is

nothing within them that makes impossible

such relationship as that modelled on the hy-

postatic union. But the regrettable situation

today is that the human spirit keeps on seeking

to separate science from religion and other

metaphysical thinking, or worse still, to set

them in opposition. In lamenting the separa-

tion of faith from reason, John Paul II speci-

fied that such separation had had a serious con-

sequences within the boundaries of scientific

investigation. According to him, such a situa-

tion has given rise to such a positivistic men-

tality that disassociates itself from every Chris-

tian cosmological vision, refusing to make any

reference to metaphysics and moral ethics."

Regarding this situation, Haffner writes:

This perhaps has been due to a sense of

power and self-sufficiency deriving

from man's greater knowledge of and
control over ihe created reality.''

Talking about the positivistic arrogance,

Rahner wrote that this mentality can easily

...develop in natural scientists, given

their a posteriori pursuit of science,

and—when this tends to become
absolute—it is that mentality of

positivism, that annoyance with

metaphysics, that exclusive confine-

ment to what can be demonstrated by
direct experiment, which is liable to

produce the arrogance of persons who
can present their conclusions as beyond
dispute, a mentality which does not

have much patience with theology.'''

Now, in Jesus Christ, the human and the di-

vine natures are perfect, yet none affirmed its

sufficiency by neglecting the other or separat-

ing one from the other. Because of this, though

he knows that he is about to bring Lazarus back

to life, such knowledge did not prevent the

Lord of life from crying (Jn. 1 1:35). It is such

a hamiony that is capable of resolving the prob-

lem of the gap actually existing between sci-

ence and religion. In his meeting with scien-

tists and students in Cologne Cathedral on 15

November 1980, John Paul II spoke clearly

about strenthening the connection:

An adequate solution to the pressing

questions about the meaning of human
existence, norms of action, and the

prospects of a more far-reaching hope is

possible only in the renewed connection

between scientific thought and the power
of faith in man in search of truth. The
pursuit of a new humanism on which the

future of the third millennium can be

based will be successful only on the

condition that scientific knowledge again

enters upon a living relationship with the

truth revealed to man as God's gift.'^

Lest we live in the world of illusion, the pos-

sibility of harmonious mutual teaching, lean-

ing and complementation between science and

religion should not blind us to the fact that in

the objective, everyday spelling out of their

internal possibilities in external forum, dis-

agreements and momentary conflicts will

surely ensue. Though humankind naturally

tends to God, human intelligence and the use

of it form an indispensable impulse for hu-

man existence. Sometimes, a person is

tempted to go beyond the here-and-now ethi-

cal boundaries, and in the most cases this is

done in "good faith." Such crossing the line

may seem like a disobedience of conscience.

368 The Journal of Faith and Science Exchange, 2000



especially in this age when the custodians of

religious traditions, truths and deposits seem

to have have little or no weight of authority

against the regent democratic systems. This

situation is bound to ensure, in regard to cer-

tain questions concerning human life and liv-

ing, some kind of conflict, even if only ver-

bal. (Think, for example, of the conflict be-

tween political science and religious ethics

—

common conscience—in the recent legaliza-

tion of euthanasia by the government of Hol-

land.) In all, therefore, it is well always to

remember:

It belongs to the very nature of theology

to accept that such cases of conflict are

possible, even while it hopes, and once

more at the eschatological level, that no

such case of conOict will be regarded as

so radical and so positively insurmount-

able that the only remaining course is

for either theology or the sciences to

surrender and submit."

As I have stated above, God, the source

and the end of science and religion, guaran-

tees that between science and religion there

reigns always a fruitful harmony. Now, God
generally is felt in the material world tliiough

the instrumentality of the material world it-

self, and especially through humankind. This

competence of ensuring a non-conflictual

growth between science and religion, which

belongs to God in this model we are propos-

ing, will also be exercised by the divine

agents. Given the fact that the sense of the

sacred is rapidly ebbing in democratic minds,

it becomes the lot of democracy to work out

ways of arresting the uncontrolled human de-

sire for scientific and technological discover-

ies, when it brings along with it the upturn of

moral principles inscribed in human hearts.

Such a democratic system would also set it-

self against any irrational encroachments of

religion in matters scientific, especially when

such scientific advancement does not contra-

dict humanity in its most fundamental essence.

It is true to say that science, given its ex-

tension and methodology, is limited in its in-

vestigation, as stated above. Philip Quinn

made a wonderful "x-ray" of the height and

the depths of the practical sciences, departing

from the presupposition that scientific laws

are logically contingent. He wrote:

The conservation law for matter-energy

is logically contingent. So if it is true,

the question of why it holds rather than

not doing so arises. If it is a fundamen-
tal law and only a scientific explanation

is allowed, the fact that matter-energy is

conserved is an inexplicable brute fact.

For all wc know, the conservation law

for matter-energy may turn out to be a

derived law and so dcduciblc from
some deeper principle of symmetry or

invariancc. But if this is the case, the

same question can be asked about this

deeper principle because it too will be

logically contingent. If it is fundamen-
tal and only scientific explanation is

allowed, then the fact that it holds is

scientifically inexplicable. Either the

regress of explanation icrniinales in a

most fundamental law or it does not. If

there is a deepest law, it will be

logically contingent, and so the fact that

it holds rather than not doing so will be

a brute fact. If the regress does not

terminate, then for every law in the

infinite hierarchy there is a deeper law

from which it can be deduced. In this

case, however, the whole hierarchy will

be logically contingent and so the

question of why it holds rather than

some other hierarchy will arise. So if

only scientific explanation is allowed,

the fact that this particular infinilc

hierarchy of contingent laws holds will

be a brute inexplicable fact. Therefore,

on the assumption that scientific laws

are logically contingent and are

explained by being deduced from other

laws, there are bound to be inexplicable

brute facts if only scientific explanation

is allowed."'

Though Adolf Griinbaum might dismiss

this truth of the limitedness of science as de-

fective on the ground that it "is avowedly or

tacitly predicted on the spontaneity of Noth-

ing," '^ he must be ready to face the dilemma

that the human person is not only flesh and

blood, but is also, in the most fundamental

meaning of human existence, the one who lis-

tens and awaits the self-communication of the

absolute Mystery. Inso far the human person

as a spirit supematurally tends (is ordered)

toward God, science will only be sinning

gravely against itself if it proceeds in its in-

vestigations without any reference to the hu-

man person as spirit. Materially speaking, it
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is only science, condemned to itself and to its

criteria, miserably subjected to and enslaved

by the limitedness of the unmediated empiri-

cal regulations and the autodestroying arro-

gance of positivism, that will find it difficult

to acknowledge this fundamental situation of

the human person as the event of God's abso-

lute self-communication, that is, as a spirit.

It is really a scientific mentality, absolutizing

its poverty and arrogantly refusing to accept

its tiredness and dumbness before the infinite

sea of the divine, that utters such words as

Griinbaum did with regard to creation e.\

nihilo:

But in all of our ordinary and scientific

reasoning, it would be regarded as

magical thinking to suppose that any

mere thought could bring about the

actual existence of the thought-object,

let alone out of nothing."*

Creation out of nothing surely transcends all

scientific operative boundaries, but not for this

is it irrational in the sense of a "magical think-

ing"; rather, it is a mystery before which sci-

ence, as empirical, will remain silent and will

not utter the final word. When of creation t'.v

nihilo Michael Buckley held that we "really

do not know how God 'pulls it off,'"' ''
it con-

stituted for Griinbaum a moment for the dem-

onstration of the unreasonableness of creation

out of nothing. But this is not exactly so. That

we do not know how God pulls it off is refer-

ring itself to that "scandal of unintelligibility,"

that is, to that intelligence which affinns cer-

tain tmth like the Trinity or the Incarnation,

which as yet are, and ever will be, beyond the

grasp of the human intellect. Such a scandal

is not meant to represent the defeat of reason;

rather, it is meant to bring science and human

logic into an immediate contact with their lim-

itedness. If science would be humble enough

to be instructed by faith and revelation, sci-

ence would be fulfilling itself in the same act

in which it accepts its limitations.

It is not, however, only science that must

be asked to respect its boundaries as it unites

itself to faith. Faith and revelation are also

expected to be enriched by the ways and the

findings of science. Theologians should al-

ways have before them the immaterial nature

of the question of faith, and in so doing should

measure their language and claims to match

the mystery of faith. Theology, therefore,

which is reflective, would be advised to avoid

as best as possible every rigid mathematical

claim with regard to the questions of religious

experience. In interpreting the content of rev-

elation, theologians should always occupy

themselves with working out of the truths

which aid the human person on the way to

God; and when this involves making refer-

ence to the laws of the physical reality, they

should always be prudent enough to be in-

structed by the experts in this field, allowing

in all things room for the ineffability of the

mystery and avoiding mathematical precision,

which is unnecessary and does not enter

within the legitimacy of theology's compe-

tence. In this way, theology will be saved the

sort of embarrassment as has been witnessed

in the past; with this kind of attitude, the

Church can avoid the accusation of being too

rigid and quick to condemn. Karl Rahner re-

minds us of the historical problem:

For a long time the church resisted the

heliocentric system of Copernicus. For

a long time il tried to hold onto a fixity

of the kinds of living beings by

appealing to the account of creation in

the Book of Genesis. Fyr a long time it

rejected the biological emergence of

humankind from the animal kingdom
and fought against it. hi Hunuini
Generis and in a schema prepared for

Vatican II it taught that the origin of all

human beings begins from a numeri-

cally single pair. In reprimanding

Teilhard de Chardin and repressing his

endeavours it manifested too little

understanding for an ontology in which
created being is conceived in principle

and in the very beginning as being

which is in the process of becoming
within an entire evolution of the

cosmos, which is still in the process of

becoming. The church has often shown
too little understanding toward those

branches of anthropology in which the

material, biological reality of the human
being as such is validated.... The
church was always quicker to say no
that to say yes.-"

Beyond these physical realities whose in-

ternal laws science is trying to master, the

Church should also avoid taking advantage
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of the here-and-now limitations of science and

technology, offering them as proofs of the ex-

istence of and the ground for God and spiri-

tual realities. Haffner states the risk:

[0]nce this gap in our knowledge is

closed, our belief in God may be

compromised. This error is known as

that of the God of the gaps, and is a

reduction of the doctrine concerning

God. Why should He be placed only at

the point of human ignorance, rather

than in the universe as a whole and also

beyond it in His transcendence.^'

Rahner was of the same view from the point

where he started:

The question and the method of a meta-

physical theology do not occur as a con-

sequence of the natural science having

reached their utmost limits, nor are they

extrapolated from these sciences."

The desire to keep science and theology

together in the human self-realization should.

Theology^ which is reflective^ would be

advised to avoid as best as possible

every rigid mathematical claim with

regard to the questions of religious

experience.

however, not blind us to the danger inherent

in not recognizing the undeniable difference

between them. The case at hand is that of Ri-

chard Swinburne, who, insisting on the meth-

odological continuity between science and

theology, concluded:

The very same criteria which scientists

use to reach their own theories lead us

to move beyond those theories to a

creator God who sustains everything in

existence.-'^

That Swinburne ciui attain to the existence

of God cannot be doubted, but that he does it

with the same very scientific criteria employed

by the positive scientists makes me uncomfort-

able. Unless the affirmation is only a piece of

poetry in which scientific "criteria," "God," and

"theories" acquire meaning more than nonnally

contained in them, one must prudently admit

that Swinburne, in writing these words, had "a

slip of thought." No one can employ the sci-

entific method and claim to enter the sphere of

the divine, because "natural science may and

should be methodologically atheistic."
-*

Haffner also insisted that "...scientific lan-

guage cannot approach God the creator, for

He is beyond its sphere of competence." -^

Scientific criteria as practical, then, can lead

to God only when sinning against the intel-

lect; scientific criteria as such are subverted.

Griinbaum might be considered right if he

rejects Swinburne's claim. In fact, following

the traditions of such thinkers as Bertrand

Russell, David Hume, and Santayana, he ac-

cused Swinburne's claim of being "epistemo-

logically frivolous by being altogether ex post

facto.'''' -^ According to him, an ex post facto

explanation is that which "is neither retrodictive

or predictive and whose premises have no cor-

roboration by evidence independent of the

given explanaiulam.''-'' Over and against this

theistic ex post facto expla-

nation presented by

Swinburne, Griinbaum set

such explanation as the

gravitational explication of

the orbit of the moon offered

by Newton, the deductive-

nomological argument ad-

vanced by Maxwell's equa-

tions for explaining optical and other electro-

magnetic phenomena, or the genetic explana-

tion of the hereditary phenotypic resemblance

present in the human family. We may not ac-

cuse Griinbaum of falsity, but he has not got

the final word. Though a strict scientific meth-

odology might find it difficult to go beyond it-

self, it does not mean that human knowledge is

delimited by the boundaries of scientific

method. The human person as a spirit in the

world can always transcend this scientific limi-

tations, and this is done specifically through a

response in faith to the self-communication,

explicitly or implicitly, of the absolute Mys-

tery.

[This] occurs when the knowing subject,

instead of focusing its attention on this or

that particular object of the a posteriori

experience, asks itself, in a total return to

itself, about the conditions of the possi-

The Boston Theological Institute 371



bility of subject and of a knowledge and

a freedom which have a reflexive

knowledge of themselves; when thinking

and freedom think themselves.-**

Acknowledging this transcendental dimen-

sion of humanity, science must not turn it-

self into an absolute autonomy in its search

for the meaning of existence. It is an au-

Today, with enormous autonomy^ laudable

precision^ and advancement even in areas

previously unimaginable^ science is chal-

lenging religiony correcting erroneous

religious beliefSy and determining increas-

ingly the way religion thinks of itselfand

its competence.

tonomous discipline, but its autonomy is not

absolute, "because no discipline can furnish

a complete view of the whole gamut of hu-

man experience. Thus each science needs

to be complemented by other spheres of

knowledge." ^"^

Because of the aforementioned reasons and

limitations, Griinbaum cannot, no matter the

logicalness of his argumentation against

Swinburne, and the harshness of and the ille-

gitimate jump made by Swinburne's conclu-

sions, dismiss the truth of a creator God and

the theological conclusions inherent in it as

totally devoid of truth. Both he and Swinburne

should see in the hypostatic union, that is, in

Christ, a way of solving this specific problem,

thus establishing a better relationship between

science and religion—between the scientific

method and the life in divine revelation, and

between the scientific spirit and the religious

spirit which can harmoniously exist in one

given individual—and participating, in this

way, in the new era which John II was inaugu-

rating in 1980 when he addressed the twelve

Nobel Prize winners:

...the issue today is no longer that of

opposition between science and faith.

A new period has begun: the efforts of

scientists and theologians must now be

directed to developing a constructive

dialogue.^"

Conclusion
Having come thus far, I would like to state

my personal conviction. Bringing science and

religion into a relationship ordered according

to the pattern of the hypostatic union means

that science and religion must learn to know
themselves and be able to complement each

i other in the very same act

in which they respect

their distinctiveness.

Bach practical science

occupies itself with a spe-

cific area of human liv-

ing (medicine for ex-

ample), and tries to spe-

cialize in it, while reli-

gion deals with the origi-

^, nal truth in its wholeness.

J And for this, science

must respect religion even in the poverty of

religion's language to express the truth con-

cerning the ultimate question about human ex-

istence. In the words of Rahner:

...the truth of religion... is a priori to a

scientific picture of the world.... Since

the truth of religion... is already in

possession at that point in the existence

of man where lie the presuppositions of

science, which it itself cannot go
beyond, the world-view presented by
science is not a court of appeal against

religion. Certainly, wc must always

insist on and work for the fact that there

should be no double truths, that is,

truths contradicting one another, that

genuinely sober, careful science,

conscious of its limitations and its

hypothetical character does not

contradict faith, that in the case of an

apparent conflict both sides must seek

in honest self-criticism where the

reason for the apparent contradiction is

to be found, but religion is not thereby

simply at the mercy of science and its

world-view.^'

There is no denying that, at times in the past,

religion applied heavy pressure upon science,

sometimes crippling its legitimate advance-

ment and desire for novelty. The scientists of

the time were practically under the dictate of

the religious authority; they could not assert

themselves, in part because science itself did

not have sufficient proofs to convince itself
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of the validity of its findings. The situation

today is very different, if not the exact op-

posite. Today, with enormous autonomy,

laudable precision, and advancement even

in areas previously unimaginable, science is

challenging religion, correcting erroneous

religious beliefs, and determining increas-

ingly the way religion thinksof itself and its

competence. And most of the time, this is

accomplished before a religious authority

that can no longer abort at will even the crud-

est of the scientific research and findings.

The way out of this situation of confronta-

tion is to cultivate a harmonious co-exist-

ence in respect and mutual fulfillment, hav-

ing as a paradigm the hypostatic union. This

may sound like a piece of poetry, but it is

something existentially possible. An ex-

ample of such an existential possibility is

found in the person of Ian Wilmut, who along

with his team cloned Dolly, the first of its

kind in the history of cell manipulation.

Though he has this technological power

within his hands, and as a scientist might

heavily be tempted by curiosity and the de-

sire for novelty, he is still against human

cloning (at least for now) and calls it "crimi-

nally inesponsible.'" ^- In order for this ex-

ample that he sets to become more common
among scientists, theologians need to be suf-

ficiently instructed in the ways of the sci-

ences; and scientists need to be persons of

faith who acknowledge their limitations as

creatures. The way out is the model of the

hypostatic union: scientist-theologians who
are scientifically theological in method, and

theologian-scientists who are theologically

scientific in method.
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A Conversation on Divine Infinity and Cantorian Set Theory

Stephen G. Henry
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The Universih' of Oxford

This essay is written as a drama that opens with Aristotle, St. Augustine of Hippo, St.

Thomas Aquinas, and Nicholas ofCusa debating the nature and reality of infinity, introducing

historical concepts such as potential, actual, and divine infinity. Georg Cantor,founder ofset

theory, then gives a lecture on set theory and transfinite numbers. The lecture concludes with

a discussion of the theological motivations and implications of set theory and Cantor's abso-

lute infinity. The parado.xes inherent in analyzing absolute infinity seem to provide a useful

analogy for understanding God's unknowable nature and the divine relation to creation.

Introduction

This essay is an introduction to the phi-

losophy, theology, and mathematics of the

infinite, written as an imaginary conversation

among the following figures:

• Aristotle (384-322 B.C.E.): a classical Greek

philosopher whose ideas on philosophy, sci-

ence, ethics, and politics defined pre-Enlight-

enment Western thought and remain enor-

mously influential today.

• Augustine of Hippo (354-403 c.t;.): a North

African whose Neo-Platonic writings repre-

sent the first major philosophical treatment

of Christian thought and laid the intellectual

foundations of Western Christian theology.

• Thomas Aquinas (1224-1274 r.E.): an Ital-

ian Dominican who sought to integrate Aris-

totelian and Christian thought. His sytematic

approach to theology defines the Scholastic

tradition and remains especially influential in

the Roman Catholic tradition.

• Nicholas ofCusal 1401-1464 C.E.): a Ger-

man cardinal who wrote on a wide variety of

subjects, especially mysticism, mathematics,

and the infinite. He is best known for his be-

lief that human knowledge is necessarily in-

complete.

After these figues rehearse the develop-

ment of premodern thought on the infinite.

Georg Cantor ( 1 845- 1918 c.e.), the Russian-

born mathematician whose set theory revolu-

tionized thinking about infinity and launched

the first successful attempt at a theoretical

justification for mathematics, gives a lecture

on modem mathematics of the infinite. Fi-

nally, everyone responds to Cantor's ideas,

briefly developing set theory's theological

importance for the conception of divine in-

finity.

The primary aim of this essay is not to

develop a comprehensive theology of the in-

finite, but to make available the detailed back-

ground in theology and mathematics neces-

sary for such a study and to suggest areas of

application that may prove fruitful for further

research. Though the speakers use contem-

porary language and a casual tone, each

character's remarks represent their actual

thoughts; detailed references direct readers to

sources for more extensive treatment. If this

essay provokes a fuller examination of set

theory and theology, it will have been suc-

cessful.

Setting

A small room with a table and a few chairs.

Paper tablets and pencils are stacked neatly

on the table. There is a window on one side
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of the room. The end wall is covered by a

chalkboard.

[Four men enter through the main door J

Nicholas of Cusa:

I thought I'd never find this place—glad I

bumped into the rest of you.

Aristotle:

I still don't see the point of this. This lec-

turer can't have anything new to say about

infinity. It's just an idea, and an unrealizable

one at that.'

Augustine, Bishop of Hippo:

What about God?

Aristotle:

What's infinity got to do with the gods?

It's a quantitative notion derived from the

physical world. Imagine some large quantity

or magnitude. Can't you always enlarge it by

adding to the initial amount? No matter how
much you add, it's always possible to add

more. The infinite can never be actualized.'

Thomas Aquinas:

You certainly seem to have shown that

infinite quantity and magnitude don't exist,

but what's that to do with God, who has nei-

ther quantity nor magnitude? ' Didn't you say

in Physics that some non-physical entities

—

like time and motion—are actually infinite?"*

(whom you call God) and in the present by

"now." That which is bounded is not infi-

nite.'

Augustine:

Stop! You began by talking about unat-

tainable quantities and magnitudes; now
you're referring to anything unlimited. Your

first notion of infinity applies only to amounts;

let's call that quantitative infinity. Your sec-

ond notion of infinity—that which is without

limit—includes and goes beyond quantitative

infinity. Let's call that divine infinity since

it's related to God.*"

Nicholas:

Definitions won't get us very far. If the

infinite is without limit, how can we limited

humans grasp it? And if definitions are limit-

ing, how can they help us to contemplate the

divine?
^

Aristotle:

And why use the word infinity in both

definitions? Infinity has to do with measure-

ment, and you cannot measure the divine.

Aquinas:

But you just equated limitlessness and

infinity, and limitlessness is inherent in God's

being, which is not something countable like

a bundle of sticks.**

God provides signs and tools analogous to

divine characteristics that help us under-

stand. Mathematical infinity is analogous

to divine infinityy so we can use theformer

to glimpse at the nature of the latter.

[Augustine]

Aristotle:

You don't quite understand /*/;v5/r5, do

you? Motion and time have always existed,

but only because there is no concept of he-

fore without the existence of time. Time

is eternal, but it isn't infinite: Time is

bounded in the past by the prime mover

Aristotle:

You can't speak of

infinity as if it were an

intrinsic property of

some objects!^

Nicholas:

But God isn't an ob-

ject. God is infinite

—

but much more so than

a bottomless pit or an

I endless sequence. He is

the Absolute Maximum and the Absolute In-

finite. All other notions of infinity are infe-

rior to God's perfect infinity.'"

[Aquinas and Aristotle look puzzled, j

Augustine:

Maybe Nicholas means that divine and

quantitative infinhy aren't unrelated, so us-
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ing infinity in both definitions makes sense.

God is beyond notions of quantitative infin-

ity, but quantitative infinity may be an imper-

fect shadow of divine infinity."

Aristotle:

Don't get Platonic on me. Nicholas just

said God is perfect, but if God is perfect then

God is not infinite: Infinity implies imper-

fection and indefiniteness. Perfect objects are

complete and harmonious, like perfect geo-

metric figures.'-

Aquinas:

I think you're confusing the two infini-

ties again. Unlike all other items, God's in-

finity is essential to His being, so God is both

divinely infinite and perfect. He is beyond

the form and matter implied by mere quanti-

tative, imperfect infinity.'^

Augustine:

Right. Divine infinity just seems indefi-

nite because you can only understand it in

terms of quantitative infinity.

Nicholas:

Yes, but humans can never know divine

infinity. Consider a line. We can't con-

ceive of a perfect line, because it doesn't

exist in nature for us to observe. We can

approach perfection through geometry, but

even that doesn't work in the end. When
we try to imagine infinite lines, all we re-

ally get are imperfect portions and finite

imitations.'^

[Aquinas stifles a snigger.]

Aristotle:

You Christians—hindsight is easy! I

know we can't imagine actual infinite quan-

tities—they don't exist! Infinity, however, is

real in this sense: Imagine a yardstick. Take

away half of it and you have 18 inches. Take

away half again and you have 9, then 4 '/2,

then 2 'A, and so on. You can proceed in this

manner forever and some of the original yard-

stick will always remain. Thus the yardstick,

and by extension all magnitudes, are infinite

by division.'''

Nicholas:

But you'll never accomplish an infinite

number of divisions. It would take forever,

and you yourself argued that time isn't infi-

nite.

Aristotle:

Correct, so I say the yardstick is poten-

tially infinite rather than actually infinite,

since to actually produce infinitely many di-

visions would require an infinite length of

time and an infinitely fine cutting tool. The

idea of infinity is inherent in the process of

dividing. The reason people are fooled into

believing that infinitely large magnitudes ac-

tually exist is that the process of adding to a

pile or lengthening a line seems to point to

such potential infinities in nature.""

Augustine:

So the notion of infinity is clear enough.

Nicholas:

What arrogance! No one can understand

infinity—even potential infinity—except

God. You think you can see the infinite, but

God is beyond anything that's obsei"vable. To

use Aristotle's tenns, God is both ultimate

potentiality and ultimate actuality. He is ac-

tualized possibility and possible actuality,

beyond both potential and actual infinities.'^

Augustine:

Divine qualities are difficult but not im-

possible to grasp for the faithful. God pro-

vides signs and tools analogous to divine char-

acteristics that help us understand. Math-

ematical infinity is analogous to divine infin-

ity, so we can use the former to glimpse at the

nature of the latter. Similarly, Man was cre-

ated in God's image, so our minds are the best

tools for understanding the mind of God. '^

Nicholas:

No. When we say, "God is infinite" or

"God is perfect," we categorize God accord-

ing to human ideas of perfection or infinity.

God is more perfect than we can possibly

imagine, so ascribing to Him worldly traits

paints a limited picture of God. Similarly, God

is more infinite than we can conceive—Oh,
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this quantitative language is useless! God is

the Absolute Maximum—words don't really

apply to Him.''^

Augustine:

But if we have faith, God can reveal spiri-

tual nature through physical analogs. Didn't

you say mathematics is the most perfect tool

we have? The possibility of infinite numbers

can tell us something about God's unlimited

nature if we allow the divine words to speak

within us.-"

Nicholas:

I agree that analogy is the only construc-

tive way to talk about God and that mathemat-

ics is probably the best analogy to use for the

divine. Still, God has created a spatially infi-

nite universe for us to ponder, but that spatial

infinity is not like divine infinity.-'

We cannot know whether the ideas in our

limited minds accurately describe Gody

even in some limited way. Language

doesn^t help at all; itJust tempts us into

thinking we know more about God than

we actually do.

Aristotle:

We've already been over the fact that spa-

tial infinity does not and cannot exist! It's

paradoxical to suggest that even a divinely

infinite god can create the impossible. ^^

Augustine:

It only seems like a paradox because,

though man was created in God's image, we
cannot understand His nature without help.

If God were to reveal the true nature of infin-

ity and His being, we'd be able to resolve the

paradox."

Aristotle:

I don't know about the need for divine

revelation, but 1 do agree that most difficul-

ties can be avoided if crucial concepts are

properly understood. Zeno's paradoxes gave

my contemporaries fits until I demonstrated

that they vanished with proper understanding

of potential infinities. Apparent contradictions

must always yield to reason in the end, even

the contradictions we've discussed regarding

divine infinity.-^

Nicholas:

You're both mistaken about paradox.

Mere words will alwiiys fail to describe God.

Paradoxes are not only inevitable, they are

necessary if we hope to know what we can-

not say about God.'^

Aquinas:

I agree that we cannot fully know God.

We can make statements about God, how-

ever—like "God is good"—but we know
those words are wholly inadequate to describe

God's actual divine goodness.-*'

Nicholas:

I wouldn't even go

that far. We cannot

know whether the ideas

in our limited minds

accurately describe

God, even in some lim-

Av ited way. Language

'^ doesn't help at all; it

I just tempts us into

i thinking we know
* more about God than

we actually do. Only "negations are true and

affirmations are inadequate." ^^

Aquinas:

But if language is inadequate, negations

about God cannot be any more accurate than

assertions about God!

Nicholas:

No. If I say "God is not weak," I'm not

implying "God is strong." Negations are cor-

rect because they refrain from describing

God. The more we seek to use words about

God, the more words fail us. Paradoxes like

"God is infinite and perfect" or "Jesus was

God and man" are not results of poor defini-

tions. They highlight language's imperfec-

tion and force us to abandon words when

contemplating God. We must embrace our

ignorance of God and move beyond words.

[Nicholas]
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beyond sensory perception. The only true

way to know God is through the mystical ex-

perience, and even then we just see more

clearly that we do not know God. Sill, this

ignorance makes us wiser because we un-

derstand that we do not and cannot know

God.^«

Aquinas:

I'm still not convinced that a paradox ex-

ists. Language may be inadequate, but God

can't be both finite and infinite, for example.

Augustine:

I agree with Thomas. A language para-

dox doesn't necessarily prevent us from un-

derstanding divine infinity. Nicholas says we

can't know God, but we were created in God's

image. Only sin prevents us from fully know-

ing God.-''

Aristotle:

Pious rubbish! You don't need divine help

to understand divine infinity. Just read Phys-

ics and Metaphysics. I cannot understand a

prime mover's existing beyond magnitude and

time, but only because I wasn't around when

the world was created. We humans have no

experience with things outside of place and

time.'"

Augustine:

But God can lead us to understanding.

Nicholas:

[Impatiently] No! We can't even figure

out regular infinity! Are you listening to me?

Look, divide an infinite line in half and each

half must still be infinite. '' Don't try to tell

me you understand that. The diagonal of a

square is incommensurable with its sides.''

We can see the diagonal as plain as day on

paper, but no fraction can accurately describe

it. Infinity is like that. It's deceptively simple,

and we seem to understand it through anal-

ogy, but some power greater than reason and

mathematics, greater than our created intel-

lect, is necessary to truly comprehend it.''

Aquinas:

I don't know about that. I'm sure I can

understand potential infinity.

Augustine:

At the very least, the notion of reaching

infinity by counting is clear. We never get to

the top of Jacob's ladder.

[Nicholas stares at his companions incredu-

lously.]

Nicholas:

Didn't you hear what I just said? Did I

slip into French by accident?

Aristotle:

No need to get so upset, Nicholas. Still,

maybe infinity isn't as simple as I thought.

This lecturer might be useful after all.'^

Aquinas:

We're about to find out; here he comes.

[A slightly disheveled man rushes into the

room.]

Georg Cantor:

[Winded] Sorry I'm late, but my last talk

lasted longer than I expected. Our time is

short, so if you don't mind I'll give my pre-

sentation straight away. Afterwards we can

discuss any questions.

[The class take up their tablets. Cantor un-

folds some papers from his pocket, walks to

the blackboard, and picks up some chalk.]

Cantor:

Mathematicians, philosophers, and theo-

logians have struggled to understand infinity

for thousands of years. The concept of infin-

ity was central to the worldview of the earli-

est Greek thinkers,''' but Aristotle pushed it to

one side, claiming

—

Aristotle:

[Interrupting] There is no need to be of-

fensive.

[Cantor looks up from the blackboard. He

suddenly recognizes his students.]

Cantor:

Oh my! You four are much more sophis-

ticated than most classes. I think I'll skip my
introduction and get straight to the new stuff.

Aristotle was right to say that infinity cannot

be reached by counting things or adding to

them. To understand infinity, we have to aban-
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don the rules of finite arithmetic. Let me use

an analogy.^''

[Augustine grins: Nicholas groans.]

Cantor:

Hebrew and Greek are both languages,

but you can't speak good Greek using He-

brew grammar. Similarly, you can't speak

clearly about infinity using the grammar of

finite arithmetic. Proper non-finite arithmetic

starts with ordinal numbers. Ordinal num-

bers designate places within a sequence. Fi-

nite numbers like 2, 5, 11 all have corre-

sponding ordinals: secomd, iflftli, eleveeth

(I'll use this color to identify ordinals); like-

wise, n denotes the nth position in a well-

ordered sequence. Every ordinal has a

successor, n*. In finite arithmetic, lu* is

equivalent to -- 1 .
^^ You can use ordinals

to describe any group of objects that can be

lined up in a row, and any such group taken

as a whole is called a set. The mathematics

of sets is called set theory. Is everyone with

me so far?
^'^

Augustine:

I think so. The ordinal 2'() describes a con-

tainer with twenty places. When you put

twenty objects into it they compose a set with

20 members.

Cantor:

Exactly. Now, for finite sets the number

of positions in the set equals the number of

objects in that set.^'^

Aquinas:

[Inipatientlyl How obvious can you get?

Cantor:

Just hold on. I want you to imagine the

natural numbers^"—all of them. I use the sym-

bol © to indicate the number of places in the

set of natural numbers.^' You can think about

CO) as follows: For every sequence of finite

ordinals iTii^, n^, iilg,..., there are ordinal num-

bers a such that lii^ < a, for all k.^- I call num-

bers like t transfinite. m is the ""smallest" of

these. It encompasses all the finite ordinals

but cannot be reached by counting.

Aristotle:

But you just said m corresponds to an un-

attainable quantity! How can it exist?

Cantor:

Hold your horses! Remember the anal-

ogy to Greek and Hebrew? 2, S, 1 1, and CiS

are all ordinals, but you need transfinite arith-

metic to talk about m and finite arithmetic to

talk about 2, 5, and 1 1. Like most languages,

finite and transfinite grammars have some

similarities: They both include the succes-

sion rule. Thus m has a successor m<*, repre-

sented by (jy @ 1
,'^^ and we can continue build-

ing successors (like m @ 2, m @ 3) until we

reach® ® m.

[Aristotle begins to interrupt, but Cantor,

stops him.]

Cantor:

I know. I just said that finite and transfinite

numbers follow different rules, and then I

seemed to use ordinary addition on transfinite

numbers; but transtlnite arithmetic really is quite

different. For example, 2-1-1 = 1+2, but

lij) @ 1 ?t 1 ® (00). Remember, sets are contain-

ers where each object occupies a unique posi-

tion. Consider the set containing all natural

numbers and a bicycle. How long is the row?

For transfinite ordinals, it de^iends on how you

anange the objects. Let's put the bicycle in first:

Positions in the set:

1, 2, 3, 4, ... ®

Objects in the set:

Lib, 1, 2, 3, ... oo

Since the natural numbers are infinite, you can

put infinitely many objects into an w-sized

set as long as these objects occupy distinct

numbered positions. So l ® w = OC) in trans-

finite addition. But watch what happens if

we save the bicycle for last:

Positions in the set:

1, 2, 3, 4, ... m, (Ofl)©l

Objects in the set:

1, 2, 3, 4, ... oo, c^
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You can fit all the natural numbers into Cn" po-

sitions, but there's no room left for the bicycle.

We need a set with w ® 11 places to hold ev-

erything. Thus i ® i is longer than « , since it

denotes an ordering requiring more than w
places. Transfinite multiplication behaves

analogously:

2®m= 2 ® 2 @ 2 ® 2 ® . . . = w,

whereas © ® 2 = m @ m>.

ing some kind of turbo-charged transfinite

counting. We can go farther if we invent new

notation. Suppose r represents the exponen-

tial tower of s that's units high. I can then

continue creating larger ordinals (starting with

M © 1 ) until I reach a tower of ffls that's M
units high. I can always invent new notation

for longer and longer rows, but I'll still never

reach actual infinity—it is potential after all.^^

Ijust said thatfinite and transfinite

numbers follow different rules y and

then I seemed to use ordinary addition

on transfinite numbers; but transfinite

arithmetic really is quite different.

[Cantor]

Aquinas:

It's contrary t^i reason!

Nicholas:

Counter-intuitive, perhaps

—

Cantor:

Of course "iyi ® 2 is just the beginning.

If we continue using the principles of ordi-

nal generation, we quickly reach sets that ex-

haust normal mathematical notation. Con-

sider the following sequence of transfinite

ordinals:

Cantor:

Aristotle is on the right

track, but ordinal numbers

are not really counting num-

bers. The set containing a

bicycle and the natural num-

bers can be ordered so as to

contain ¥ or w ® 1

places—but it still contains

the same number of objects.

In order to get a grip on the

size of a set, we have to

learn to count with transfi-

nite cardinal numbers.^^ Consider these se-

quences:

12 3 4 5

4 6 8 10

6

12

1 ...

14...

n..

Zn...

. © ® 2, ... iftji ® 3, ... ffi

0)^® iQO), ... m?® 2, ... m^,

.

There's no end in sight. We can create i)" by

multiplying together infinitely many j; s. It

describes an incredibly long row, but we can

multiply iaji'" by C©"' to get an even longer one.

If we keep going we'll reach a stack of expo-

nential ji s that's w symbols high, a barely

conceivable number.

Aristotle:

[Smugly] Yes, but you still won't have

reached actual infinity. You're just perfomi-

Reason suggests that there are twice as

many natural numbers as even numbers, but

we can exactly pair every natural number

with an even number. The sets are the same

size!

Aquinas:

Another paradox!"^

Cantor:

Not really. Two sets have the same cardi-

nality if every object in one set can be uniquely

matched to an object in the other. In finite

sets ordinals and ciirdinals are trivially equiva-

lent, but for transfinite numbers the difference

is crucial. We can count up to Aristotle's m~
and beyond, but in fact every transfinite num-

ber we've seen so far has the same cardinal-

ity as (Qc itself.

Augustine:

Can you give an example?
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Cantor:

Imagine a library with infinitely many
shelves. We can fit an infinite number of

books into the library and still have room for

two more. We just put these additional books

at the beginning of the first shelf and move

every other book down two places:

Shelf position:

0, 1, 2, 3, 4, ... (Oil)

Book number:
00+ 1, oo + 2, 0, 1, 2, ... oo

Aquinas:

So you can fit oo + 2 books into a spaces.

Just like we did with the bicycle!

Cantor:

Right. Order doesn't matter for cardi-

nals. You can rearrange objects however

you like to create a one-to-one correspon-

dence—only essential size matters. Deter-

mining the cardinality of the ordinals we have

seen so far does get more complicated, but

with patience we can show that they all have

the same cardinality as m.'*''

Augustine:

I like your proof, but how do we reach

larger cardinal numbers?

Cantor:

Well, i<,,,^** the first transfinite cardinal,

represents the cardinality of and all succes-

sive countable ordinals.^" We eventually sur-

pass all countable ordinals and reach i^^ , the

first uncountable transfinite cardinal. It rep-

resents the first set whose contents cannot be

placed into a one-to-one correspondence with

the natural numbers. It is uncountably infi-

nite.^° You might think that even though you

can get to i<
^

, the sets with cardinality i<,, are

sufficient to tackle any mathematical problem.

In fact, higher cardinalities are central to one

of the most exciting problems in mathemat-

ics—the nature of the real number line.^' In

1 874 1 completed a controversial proi^f show-

ing that the number of points on a continuous

line is uncountable. Although I didn't use

modern temiinology, I proved that the cardi-

nality of the real number line is greater than

K,, . Later I worked out how to produce sets

of greater cardinality from any given set.**-

This involves power sets, where the power

set of S (iPS), is the set containing all subsets

of S. The cardinality of i:P S is 2^ ." Now,

consider >'/^N, where N represents all the natu-

ral numbers

—

Aquinas:

Wait. We've seen enough to know that

analogies between the finite and transfinite

are problematic.

Cantor:

You're right, but this analogy is an instruc-

tive one: .'>^S = 2^ holds whether S is a finite

or transfinite set. Thus you can go beyiind

i^p by taking i/^N, which I proved represents

the cardinality of the continuum. So the real

number line has cardinality 2**", which is

greater thani^,,.''^

Nicholas:

Amazing! Does the cardinality of the con-

tinuum, ^PH, equal i^,?

[Cantor sighs forlornly.]

Cantor:

You've hit on the million-dollar question.

I have always believed ,'/'N = i^, . Because

the continuum has ciirdinality 2**",^^ I knew

that if I could show i^^ = 2^", or more gener-

ally i^^
I

= 2**", I could elegantly link all the

transfinite cardinals with real numbers and

power sets generated from the natural num-

bers. K, = 2**" is called the Continuum Hy-

pothesis. Set theory developed largely

through my exploration of the real numbers

and desire to prove the Continuum Hypoth-

esis. Unfortunately, I was never able to prove

it, and after my death mathematicians showed

that the Continuum Hypothesis can be nei-

ther proved nor disproved using the assump-

tions of standard set theory.'^''

Nicholas:

1 like this. Logic has proven that truth

lies beyond logic!

Aquinas:

Well, at least now we can explain

Aristotle's infinite divisibility and Zeno's
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paradox. Both cases are attempts to analyze

a continuous line in countable terms. If you

didn't know that the set of real numbers is

essentially larger than the set of natural num-

bers, it'd be easy to get confused.

Ari.stotle:

Yes, I guess that does make sense. Every

transfinite cardinal applies to an infinite num-

ber of transfinite ordinals, but there's still no

foreseeable end to the ladder of infinities

you've created. Though transfinite cardinals

beyond i^, can't be reached by counting,

surely you can go beyond i<
^

and reach cardi-

nals such asi^,,i<^.

When will it all end?

i^ , i^ , and so on.
(0 (1)+

1

Cantor:

Never, if you keep trying to count your

way through the transfinite. But look, we
know sets contain objects in ordered rows.

Why don't we just collect every set and cre-

ate the set of all sets? Call it Q."

Aristotle:

Can you do that?

Nicholas:

[Smiling niischicvoiislyj Come on, think!

Don't you remember the principles of ordinal

generation Cantor laid out earlier?

Augustine:

I remember! Ev-

ery ordinal ii has a

successor ii*; every

well-ordered set is as-

sociated with an ordi-

nal number

—

Nicholas:

Yes ! In other words, no container can con-

tain all possible containers, including itself.

Cantor:

Well done, Nicholas. You've just uncov-

ered the paradox of the largest ordinal.
"'^^

Augustine:

What's the solution?

Cantor:

The problem comes from misunderstand-

ing the definition of set. A set is an ordered

row of objects, not a group that meets a con-

dition for inclusion such as "the set of all sets."

You four just deduced that there is no largest

ordinal, and that the collection of all sets isn't

a set.'"

Aristotle:

So Q doesn't actually exist. It doesn't

even potentially exist.

Cantor:

Q exists, but the totality of all containers

cannot itself be a container—think about it.

Look, "the collection of all possible thoughts"

is an unthinkable thought, because if you

imagine the totality of all thoughts, the idea

of thinking all possible thoughts becomes a

thought not contained in your original collec-

Aquinas:

That means Q
must correspond to

the largest possible or-

dinal. But if there is an ordinal number for Q,

a successor ordinal Q.*—and therefore a set

larger than Q—must also exist.

Aristotle:

But by definition Q contains all sets, so

the set Q* must be contained in Q. Impos-

sible!

An ontological gap exists between the

finite and transfinite sets described by set

theory andQ—a gap that we cannot

bridge without something beyond math-

ematics to help us. r A ' 1

[Augustine]

tion.^" This doesn't mean the sum of all pos-

sible thoughts doesn't exist, just that the sum

cannot be a thought. Analogously. Q. exists,

but it is not a set: We cannot say anything

definite about Q using set theory. It repre-

sents absolute infinity, which transcends set

theory and can only come from God.-'
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Augustine:

Yes, you must go beyond mathematics to

understand Q. We've used set theory to reach

ever larger transt'inite numbers, but set theory

itself points us towards the absolute infinite.

We can try to use set theory as an instructive

analogy for Q, but an ontological gap exists

between the finite and transfinite sets de-

scribed by set theory and Q—a gap that we

cannot bridge without something beyond

mathematics to help us.

Nicholas:

I'd go even further than that. Like divine

infinity, Q represents a paradox that highlights

our inability to understand the one true and

complete infinity."

Cantor:

Nicholas, you are eerily perceptive. I've

finished my presentation on set theory sooner

than I expected, so we've got some more time

for discussion.

Aquinas:

I think set theory has some interesting

theological implications. Have you ever con-

sidered doing any systematic work in that di-

rection?

Cantor:

As a matter of fact, I've thought quite a

lot about the theological implications of my
theory. Most people don't know this, because

during my lifetime set theory was very con-

troversial, and I was forced to downplay the

theological implications ofmy theory in most

publications." It was God who revealed the

transfinite numbers to me and who gave me
the faith and strength to defend set theory

against the criticism it received.'"* I think He
did this so that I might give His church the

first true philosophy of the infinite''^ and rec-

oncile the word of God with true philosophy

and science, according to Pope Leo XIII's

1879 encyclical, Aeterni Patris!'^ To this end

I corresponded with a number of high-rank-

ing Catholic Priests such as Constantin

Gutberlet, who used set theory to support his

ideas about the reality of actual infmity. Other

priests interested in set theory included

Ignatius Jeiler, a group of Jesuits led by Tho-

mas Esser, and even Cardinal Johannes

Franzelin.''^ The cardinal condemned my
work as pantheistic, but after I explained the

difference between transfinite and absolute

infinity, he agreed that transfinite infinities

represent actual infinities that are less than

God's perfect, divine infinity.''** I even ad-

dressed a few documents directly to Pope Leo

XIII himself.'''^ I'm not Roman Catholic, but

I was glad to help the Church understand the

reality of actual infinity.

Aristotle:

Cantor, you may be right. I still hold that

natural numbers are potentially infinite, be-

cause you can never get through them by

counting—they have no end. But the num-

ber of all natural numbers can be realized; we

just have to get beyond notions of counting

to see it. Infinite sets actually have a well-

defined size denoted by their ciirdinality. Your

example of the line is instructive here: A fi-

nite line segment comprises an infinite num-

ber of points, which are uncountable because

they're infinitely more numerous than the very

numbers we use for counting! Still, we do

know how many points are on the line, be-

cause we know the line is a set with cardinal-

ity 2**". Potentials, even potential infinities,

can be actualized if you use the right method.

For example, we know humans can't swim

across the Mediterranean. Yet on the other

hand, we know people can potentially build

ships and can, therefore, actually cross the

sea.^" But I'm still puzzled about Q.

Cantor:

Transfinite numbers are definitely simpler

than Q. Some transfinite numbers are even

more accessible than some natural ones. Isn't

the number i^
^
easier to comprehend than, say,

12"'' '**"
-I- 7 ? This number clearly exists, but

it has no practical value—ideas like an and

i^i are more important philosophically, theo-

logically, and practically.'''

Nicholas:

Well, at least we all agree about the

transfinites. I'm glad you resolved the po-

tential-actual piuadox, but the resolution just
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proves my point that neither concept is useful

for talking about God.

Aquinas:

Maybe not, but Aristotle's distinction also

helps us understand the idea of limits. Infi-

nite sets are unlimited with respect to their

potential, because they can't be counted. Still,

sets represent types of containers, and any-

thing we can put into a container must be

bounded. Cantor has shown that sets—even

infinite ones—are limited by their cardinal-

ity. Let's go back to the line example. Every

line segment has endpoints and a finite length,

but it still contains 2**" points.^- The line is

finite in one aspect, and infinite in another.

As for absolute infinity, it is infinite in every

aspect. ^^ We know Q, can't be put into a con-

tainer, so it's unlimited in a way that

transfinites aren't. I might say that Q only

exists in potential if I weren't so sure that the

collection of all sets is real. After all, it's hard

to see how a collection of things can be less

real than the things collected.

Nicholas:

Thomas, you've just explained away one

more paradox—transfinite numbers are both

unlimited and contained. But as the paradox

disappears, so does our hope of understand-

ing God through the language of set theory.

Aristotle:

Are you sure Q is real?

Augustine:

Of course! Earlier I talked about the on-

tological gap between the finhe and the infi-

nite, but now that we know about different

kinds of infinity, we can see that the gap actu-

ally sepaiates the transfinite and the absolute

infinite. The transfinite sequence of ordinal

containers suggests absolute infinity, but Q
transcends set theory and all transfinite num-

bers. You can't count it and you can't ma-

nipulate it, even with transfinite arithmetic.

The hierarchical relationship among the finite,

the transfinite, and the absolute infinite can,

however, help us understand our relationship

to God. Observations suggest we are both

part of and different from the rest of God's

creation. Perhaps our relation to God's cre-

ation is analogous to the transfinite 's relation

to the finite. Didn't Aristotle's analogy show

that humans have both potential and actual

abilities? And that our minds and bodies are

limited in some ways, but have limitless po-

tential in others? Our minds are illumined by

sparks of God's divinity that direct our

thoughts towards God.^^ But we'll never over-

come the fundamental divide—the ontologi-

cal gap—between us and God. You can ex-

tend this analogy to look at God's relation-

ship to the world. Q contains all sets, but is

not itself contained. The language of set

theory points to Q. but finally cannot describe

it, because it's ontologically different from

everything we can describe in mathematical

or set theoretical terms. Similarly, God is

imminently present in the world since the

whole world is encompassed by God. At the

same time, God is different from physical re-

ality and transcends all attempts at descrip-

tion in ordinary language.

Aristotle:

Are you saying Q. is equivalent to God?^''

Augustine:

No, but some kind of relation exists be-

tween Q and the divine, because the abstract

notion of number conies to us by what can

only be called divine inspiration.^'^' Even if

we were given the ability to understand Q,

we still couldn't comprehend God, of whom
Q is an incomplete, imperfect reflection. I've

always believed in analogy. Nicholas might

not, but if Cantor hadn't used finite numbers

as an analogy for understanding the infinite,

we'd still be in the dark about absolute in-

finity.

Nicholas:

[Triumphantly] Fair enough, Augustine,

but this is really the end—I've finally found

a paradox I can sink my teeth into. We un-

derstand—we know—Q is real, but we've also

proven it can't be a set, so we can't under-

stand Q in set theoretic terms. Going beyond

set theory will always mean using imperfect

analogies, guesswork, and faith. Humans can

never lift the veil that shrouds God in unknow-

able majesty. Navigating tlirough all these
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paradoxes only reveals the strangest paradox

of all. We've convinced ourselves we can

know something about the unknowable by

using language to talk about ideas that we

admit defy description! Within this paradox,

this mystery, we finally have some hope of

encountering God.

Cantor:

Well, I think we've gone through all of

infinity. I hope you enjoyed this class as much

as I did. Be sure to stop by next week for

Robinson's lecture on non-standard analysis!
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biotechnology. Our international network seeks to
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Foreword

Gail Phillips Bucher, M.S.

Director, New' England Center for Faith and Science Excliange

Administrator for the Certificate Program in Science and Religion, Boston Theological Institute

Managing Editor

What a difference a year makes! As we

went to press with Volume FV of The Journal

ofFaith and Science Exchange in late summer

2001, President George Bush was trying to

decide whether or not the federal government

should fund stem cell research. After much

consternation, he reluctantly approved limited

stem cell research using existing stem cell lines.

September 1 1 and its horrific events were

yet to occur; the possibility of human cloning

and stem cell research without embryonic

cells were yet to be announced; the unprec-

edented joint declaration of Pope John Paul

II and Ecumenical Patriarch Bartholomew I

stating that protection of the environment is a

"moral and spiritual" duty was in the future;

Intelligent Design had not yet been mandated

by some school boards; announcements of the

discovery of eleven additional moons of Ju-

piter would come later; and the world— espe-

cially the science-and-religion field— had not

yet lost one of its finest sparring partners,

Stephen J. Gould.

Many of the above-mentioned events have

implications for the field of science and reli-

gion, as well as for the greater society. In re-

flecting on these events, there are many ad-

vances and other issues that affect us as part

of the human family. Scientific and techno-

logical progress raises new moral and ethical

concerns. The events of September U show

the power of hate and the vulnerability of even

the strongest nations. Thousands of innocent

people were killed; but in the aftermath, many

were also wrongly accused because of their

religious faith. Many faith communities took

the opportunity to leam more about Islam and

about the rich heritage that it has given to sci-

ence and society. In this volume. Dr. Muzaffar

Iqbal, the 2001 F&SE Spring Lecturer, dis-

cusses this rich heritage in his paper.

Volume V of the Journal includes papers

and essays of several types: student essays

from the Publishing Prize Competition, invited

and contributed papers from the 2001 Science

and Religion Colloquium, a presentation from

the F&SE Lecture Series, and integration pa-

pers from students in the Boston Theological

Institute's Science and Religion Certificate

Program. While not specifically planned, sev-

eral of these papers raise issues that are in some

way related to the events of the past year.

Protecting the environment has been one

of many goals in the science and religion field

for several years. The joint declaration by two

of the most powerful and influential religious

leaders in world was a milestone in environ-

mental responsibility. Speakers at the 2001

Science and Religion Colloquium addressed the

topic of water, from various and religious and

scientific perspectives. As we know, in many

part of the world, water— especially clean wa-

ter—is no longer a plentiful commodity. Some

economists fear that fumre wars may be fought

over water, rather than oil. Protecting, clean-

ing up, and preserving water resources need to

be a priority, not only for ourselves, but also

for future generations. Several papers in this

volume address the subject of water and other

topics relating to the environment.

Biotechnology and bioethics are common

subjects in science and religion. In late No-

vember 2001 , Advanced Cell Technology an-

nounced that human cloning was possible. In

spring of 2002, researchers at Tufts Univer-

sity School of Medicine and St. Elizabeth's

Medical Center of Boston announced that non-

embryonic stem cell research was possible. In

September 2002, scientists claimed ways to

preserve endangered species was through clon-

ing of enucleated cells and taking a slice of the

cell to begin the cloning process. All of these

The Boston Theological Institute Vll



advances in scientific research and technology

give rise to many questions in faith communi-

ties and the biotech industry, such that the in-

dustry has initiated discussions with faith com-

munities. Many of the issues are complex.

They can have a great impact on moral values

and society, and therefore they must be ad-

dressed. During the past year, F&SE received

a Local Society Initiative Grant to develop pro-

grams to educate the public in scientific and

ethical issues regarding four topics: gene

therapy, stem cell research, human cloning, and

genetically modified foods. Two student pa-

pers in this volume address the scientific and

moral issues regarding informed consent.

Intelligent Design, the Big Bang, and cre-

ationism have been introduced in the classroom

in some states in the U.S. Supporting sound

science in school curricula is laudable; advanc-

ing religious beliefs in the science classroom

seems to be both bad science and bad religion.

Fascination with the wonders of cosmol-

ogy and astronomy has continued for thousands

of years. Improved technologies have enabled

scientists to discover new moons, stars and

other solar systems. For example, in 1610

Galileo discovered four moons of Jupiter us-

ing a telescope that he made himself. Addi-

tional moons were discovered over the years,

but newer technology and equipment have

helped astronomers to detect twenty-two ad-

ditional moons in the past two years. Subsur-

face oceans on several of Jupiter's moons have

convinced some scientists that these moons can

support life. In viewing the heavens on a clear

night, I feel the presence of the Divine and the

vastness of the universe. The great expansive

sky seems to remind us that, as humans in the

universe, we are only a moment in its history.

Yet, during that brief moment, we have become

the discoverers of the cosmos and its wonders,

and many more discoveries wait ahead.

As I marvel at the scientific advances of

the past year and their affects on society, I am
reminded of comments made recently by

friends. Dr. James Skehan, S.J., and Dr.

Charles Townes. They say that God does not

reveal everything to us all at once. If so, there

would be no wonder, curiosity, questions, re-

search, or discovery, and we would lack a pur-

pose in life. Fortunately, new revelations are

made constantly and new questions arise from

them. Wonder, curiosity, research, and dis-

covery abound, and we do have a purpose for

life. The science-and-religion dialogue seems

to hold discovery and purpose in tension.

Gail Phillips Bucher was trained in pharmacy and pharmacology at Massachusetts Col-

lege of Pharmacy and Northeastern University. During her thirty-five-year career in in-

dustry, she received numerous honors. She was the first woman to receive the College

t\Aedal from her alma mater, now known as Massachusetts College of Pharmacy and
Health Sciences. She also received the prestigious Merit Award from the Society of

Cosmetic Chemists, in which she remains active locally, nationally, and internationally.

In 1996 she took early retirement in order to pursue a ministry with the poor She trained

to become a Service Deacon, and serves primarily at her home parish of University

Lutheran Church in Cambridge, Massachusetts, and its shelter for the homeless.

Her interest in the interactions between science and religion led her to become a char-

ter member of the Advisory Board of New England Center for Faith and Science Ex-

change (F&SE) in 1989. From 1999-2002, she served as the Director of F&SE and
also as the Administrator for the Certificate Program in Science and Religion of the

Boston Theological Institute. She is a member Alliance for Faith, Science, and Tech-

nology of the Evangelical Lutheran Church in America.

<gailbucher@worldnet. att. net>
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Introduction

Barbara Smith-Moran, S.O.Sc.

Senior Editor

As in earlier volumes, in this year-2001 issue of The Journal of Faith and Science Ex-

change, we proudly feature some of the best work of up-and-coming scholars who work at the

interface of religion and science. They hail from ten schools and programs and do their primary

research in several scientific and theological fields. The fifteen papers authored by graduate

students have been recommended by their faculty mentors, first of all. These mentors conprise

this year's Editorial Panel. The papers were then reviewed by a internationally recognized

panel of scholars beyond the Boston Theological Institute. Three of these papers were awarded

Publishing Prizes as outstanding contributions to this field of inquiry.

Interleaved with these essays, we feature several papers by senior scholars: ethicist James

Nash, physicist Paul Carr, neuroepidemiologist Olaf Dammann. science historian Muzaffar

Iqbal, and theologians Lucio Florio and Kurt Anders Richardson.

A paper on healing and medicine by research physician OlafDammann opens this volume

with a study of the healing powers of water. This is followed by three papers in the field of

medical ethics written by students in the Certificate Program in Science and Religion,*

Konstantinos Symeonides. Judit Gellerd, and Makarios Griniezakis. Using the lens of

Native American religious ethics, Stephanie St. Pierre critiques the societal and spiritual in-

fluence of biotechnology.

Three authors contribute to the field of theological cosmology. Cheryl G«net examines the

potential of complex-systems approaches and process thought to help produce a modernized

cosmology with wide appeal. Stephen Henry looks at how physicist Ilya Prigogine might

address some of the questions posed to physical scientists by Wolfhart Pannenberg. Frank

Villa presents Kepler and Teilhard as models of scientist-theologians who produced scientifi-

cally-informed theological cosmologies that served well in their own historical context.

Muzaffar Iqbal gives a careful corrective to the nineteenth-century Orientalist bias found

in many analyses of the contributions of Islamic scientists to the scientific corpus.

Following this historical study come five essays in the area of ecology and environmental

ethics. Paul Carr and Kurt Richardson write about water's ritual and sacramental properties.

James Nash outlines foundational moral norms for remedial action on New England's waters.

Tovis Page makes the case that the consecration of namral sites, as Walden Pond was conse-

crated by Thoreau. opens the door to fresh insights in the study of religion and ecology. With a

view toward equity in bearing the burdens of expected climate change, Pablo Suarez presents

an appeal to the religious community to advocate for adaptive measures to reduce the impacts

of the flood events that will, in all probability, affect the greater Boston area.

Three authors consider epistemological themes. Gregory Maslowe opens this section

with the proposal that enactionism might be a fiaiitflil alternative to critical realism for the

science-and-religion dialogues. Elizabeth Patton revisits the work of nineteenth-century

philosopher Charles Sanders Peirce. whose voice ought to be better known in contemporary

science-and-religion discussions, in which the assurance ofrigid certainty ought not be a goal.

Lynn Labs makes the case that non-rational thought is important to both scientific and reli-

gious seekers.

* See p. 6
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The environmental crisis leads Lucio Florio to consider the unique role ofhuman beings in

the universe—filling the role of God"s vicars in Creation, rather than lords with mastery over

it. Russell Genet explains the inadequacy of sociobiological explanations of human altruism

in large groups, numbering in the thousands and millions. At a time when biotechnological

advances invite constant reassessment ofhumanness. Iljoon Park suggests that the concept of

"betweenness" in Confucian thought is helpful in understanding human morality in the sci-

ence-and-religion context. This topic is rouded off by Leon Turner, who argues that the con-

ceptualization of personhood by psychology and by theology are not so far apart, after all.

The Boston Theological Institute and the International Center for Faith and Science Ex-

change share a commitment to science-and-religion methods of leaming about the world and

about human and divine nature. Expanding the dialogues of this inquiry to include new voices,

especially the voices of young scholars with innovative approaches and ideas, is the mission of

the editors of The Journal ofFaith and Science Exchange. This issue confirms our mission and

builds upon a tradition of fine scholarship.

Barbara Smith-Moran, S.O.Sc, is the Founding Director of the Center for Faith and
Science Exchange and of the Science and Religion Program of the Boston Theologi-

cal Institute. She directed both programs until 2000, when she became the Northeast

Regional Director of the Science and Religion Course Program of the Center for The-

ology and the Natural Sciences (Berkeley, California).

An astronomer and Episcopal priest, she is a life-professed member of the Society of

Ordained Scientists, a dispersed religious order of the Anglican Church. She serves

as an interim pastor in the Diocese of t\/lassachusetts, where she also co-convenes the

diocesan Faith and Genetics Working Group. At the national level of the Episcopal

Church, she co-chairs the Committee on Science, Technology and Faith.

She is the author of Soul at Work: Reflections on a Spirituality of Working (St. Mary's

Press, 1997), and co-editor (with Audrey R. Chapman and Rodney L. Petersen) of

Consumption, Population, and Sustainability : Perspectives from Science and Religion

(Island Press, 2000).

She and her husband Jim, an astronomer, live in Concord, Massachusetts. They have
two grown children, Susan and Michael.

<smithmoran@ earthlink. net>
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The Healing Powers of Water: Myth, Mechanism, or Metaphor?

OlafDamniann
Neuroepidemiology Unit

Children 's Hospital Boston, and

Harvard Medical School

The author presents epidemiologic evidence supporting the notion ofwater as an importantfactor

in disease transmission and causation. In the disease process itself, water probably plays a minor

medical role, but it has major subjective importance. Secondly, he argues tliat water is a strong symbol

for the life cycle and the process of re-creation. TJie meaning that water gains as a potential contribu-

tor to the healing process needs to be examined more systematically. Thirdly, his hypotheses are that

water is a carrier of both therapeutic mechanism and meaning, and that the importance ofmechanism

to cure is secondary to the importance ofmeaning to healing. One reason for this might be that one of

water's metaphoric facets is tliat it provides a symbolic link between the human and the divine.

As the rain and the snow come down
from heaven,

and do not return there until they

have watered the earth,

making it bring forth and sprout,

giving seed to the sower and bread

to the eater,

so shall my word be that goes out from

my mouth.

-Isaiah 55: 10-11

Introduction

This essay deals with the issue of water in

health and sickness, in healing and, especially,

in re-creation. The goal is to begin sketch-

ing, by use of examples, a framework intended

for use in future research.

I begin with two brief terminologic notes.

For the purpose of this paper, I would like to

define "recovery" as the restoration of health

from sickness. With regard to the body (how-

ever defined). I call this cure\ with regard to

the soul and mind (however defined), I call

this healing. Thus, recovery includes both

cure and healing. Obviously. I do not view

body and soul/mind as separate, but as inte-

grated entities, with aspects of the body be-

ing part of the soul/mind and vice versa.

When using the word "re-creation," I wish

to refer to the process of creating somebody

anew, somebody who had already been cre-

ated some time ago, but is now detached from

at least some of the results of this initial cre-

ative process, for example, by disease. I use

the term to allude to the idea that there is more

to re-laxation than only re-storation. namely,

the process of repeating creation, of bringing

something about anew.

Water in Disease and Recovery
Water plays a role in disease and recov-

ery with regard to at least three aspects: as a

determinant of disease causation, as a con-

tributor to some of the bodily changes associ-

ated with sickness, and as a factor involved

in the recovery from disease.

Water and disease causation

In the first chapter of his classic text on

the history of public health, George Rosen lists

the five major characteristics of community

life that are related to health and disease: (1)

the control of transmissible disease. (2) sani-

tation, (3) the provision of water and food in

good quality and quantity, (4) the provision

of medical care, and (5) relief of disability

and destitution. ' Water is an essential part of

at least the first three, if not all five of these

points.
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Indeed, water has been known for millen-

nia to play a role in disease occurrence and

causation. With his essay. "On airs, waters,

and places ..." (ca. 400 BCE), Hippocrates

offered the first known treatise on the causal

The rhythms ofhuman life are often com-

pared to the rhythms of nature, ofwhich

the rhythms ofthe waters are an important

part; imagine the emotional appeal ofthe

rich imagery of the tides going hack and

forth, the sunshine and rain coming and

going, the drying-up and refilling of rivers

with the changing seasons

relations between environmental factors and

disease. In it, he has lengthy passages on the

potential health hazards associated with wa-

ters of all sorts.
~

A more recent story that is part of every

introductory course in modem epidemiology

is that related by John Snow (1813-1858),

who linked the number of deaths in specific

quarters of London during the 1854 cholera

epidemic to the location of water uptake

from the River Thames.^ Snow thereby

identified the source of the disease by cor-

rectly interpreting the observation that more

deaths occurred in households supplied with

water from the lower Thames than in those

whose water came from the upper Thames.

He suggested that a living organism was

transmitted by water from the excrements

of the diseased through the alimentary tracts

of the healthy. It remains unclear if the dis-

ease outbreak had already came to its end

before or only after Snow had removed the

handle from the public water pump on

London's Broad Street. Of note, all this hap-

pened fully thirty years before Robert Koch

isolated Vibrio cholerae, offering support for

Snow's theory.

Roles for water in disease

Our bodies consist of water— at least, in

large part. Therefore, fluid imbalances play

an important role in health and disease. Ex-

tremes are increased water loss (dehydration)

and overload (hyperhydration; or in tissue,

edema). Both bring dramatic changes in the

constitution of the diseased body, which—
I- above and beyond the

limitations to body
function during dis-

ease—further contrib-

ute to the changes in

body appearance,

thereby affecting a

person's self-percep-

tion when sick. Appar-

ently, water imbal-

ances are very impor-

tant subjectively and in

pathogenesis but prob-

ably play a minor

medical role, since they are therapeutically

often rather easily dealt with.

Water in healing and re-creation

Of utmost importance in the context of this

conference is that water can be an integral part

of recovery, the process of healing and cure.

Hippocrates, for example, has the following

words on the contribution of water towards

health:

Whoever wishes to drink the most
suitable for any disease, may accom-
plish his purpose by attending to the

following directions: To persons whose
bellies are hard and easily burnt up, the

sweetest, the lightest, and the most
limpid waters will be proper; but those

persons whose bellies are soft, loose,

and pituitous, should choose the

hardest, those kinds that are most crude,

and the saltiest. . . ; for such waters as

are adapted for boiling, and are of a

very solvent nature, naturally loosen

readily and melt down the bowels; but

such as are intractable, hard, and by no
means proper for boiling, these rather

bind and dry up the bowels. **

However one wishes to translate this kind

of advice into postmodern biomedical lingo,

it clearly shows that water was considered a

potent health adjuvant even millennia before

our time. The washing of the sick body to

maintain hygiene and to prevent further dam-
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age, the nurse documenting patients' water

intake and output to assure maintenance of

its equilibrium, the wet tissue on the forehead

to cool the feverish— these are examples of

the various roles that water plays in the care

for the sick.

Before I offer additional reflections, let me
briefly examine whether there are good data

supporting the claim that water heals. His-

torically, balneotherapy had its place in medi-

cine, including the use of fountains and baths.

Father Kneipp's water cure,^ and the con-

sumption of mineral water as a health drink.

The current interest in so-called " alternative"

therapies that flourish in response to what

some consider the arrogance of modem bio-

medicine also covers balneo- and hydro-

therapy.

On at least two levels, an increased usage

of water in medical and physio-therapy can be

observed. First, consider the growing public

interest in spa activities, a symbol of both

health and wealth, since it shows not only that

one is aware of the necessity to take good care

of oneself, but also that one has the financial

and time resources to use the spa on a regular

basis. Second, the flood of current health care

and self-help literature includes titles such as

"Healing waters" ^ and "The healing energies

of water." ^ Unfortunately, what most of them

have in common is a surprisingly poor quality

regarding scientific method in support of the

claims made in these pages. Apparently, the

authors' goal is to appeal to their consumers'

own subjective experiences, their personal

memories, how they previously responded to

the undoubtedly relaxing qualities of water-

related health practices. But even strong sub-

jective agreement should not replace a formal

test of therapeutic efficacy acording to current

scientific standards. The current epidemiologic

paradigm is to compare groups of individuals

with regard to objective characteristics, while

poor-quality studies often rely entirely upon

uncontrolled case series of interventions and

reports of subjective experiences.

But even in the medico-scientific litera-

ture, the quality of published studies is often

not as good as one would hope. Arianne

Verhagen and colleagues recently summarized

their conclusions based on ten randomized

controlled trials designed to test the efficacy

of balneotherapy in arthritis patients:

One cannot ignore the positive findings

reported in most trials. However the

scientific evidence is weak because of

the poor methodological quality, the

absence of adequate statistical analysis,

and the absence, for the patient, of most

essential outcome measures (pain,

quality of life). Therefore, the noted

'positive findings" should be viewed

with caution.^

Another example is a recent study from

Austria, reporting a significant decrease in

blood pressure among individuals with ini-

tially medium-to-high blood pressure mea-

surements, but no changes among those with

low initial values. "^ Obviously, water may

have measurable effects on symptoms, but

whether it also has effects on the underlying

disease remains to be shown.

There are no scientific barriers whatsoever

that prevent the investigation of the effects of

balneotherapy on diseases, using valid up-to-

date study designs. In other words, there are

no barriers to prevent bringing together cur-

rent epidemiologic ("hard") method and al-

ternative/spiritual ("soft") variables. Indeed,

there is much need and a lot of room for such

research.

Meaning through Metaphor
I would now like to offer the hypothesis

that the following two-level metaphor or sym-

bolism contributes to water's important mean-

ing in the medical context: First, water as a

general concept is a symbol for the human

life-cycle embedded in natiu-e. Second, wa-

ter as a particular substance stands for con-

tinued re-creation.

Life-cycle embedded in nature

The following images may serve as illus-

trations supporting the first of the two sug-

gested metaphors, "water is life":

• some strongly believe that human be-

ings (phylogenetically speaking) came out of

the water, i.e. , the himian species developed

from marine ancestors;
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• at birth, our mothers' waters break; we

are expelled from the amniotic fluid in the

darkness of the womb into this world of air

and light, making an ontogenic transition from

an aquatic to an aerobic enviromnent;

• the use of water for cleansing in rituals

and other practices, such as for baptism as ini-

tiates enter the Christian community, and its

use in other rites of passage, and the regu-

larly repeated immersions in water to clean

the body (and other beloved things in our

lives) to maintain and protect us;

• the rhythms of human life are often com-

pared to the rhythms of nature, of which the

rhythms of the waters are an important part;

imagine the emotional appeal of the rich im-

agery of the tides going back and forth, the

sunshine and rain coming and going, the dry-

ing-up and re-filling of rivers with the chang-

ing seasons;

• the maintenance of bodily functions re-

lies heavily on the uptake and release of wa-

ter, another rhythm, where the water quite lit-

erally transcends our selves, flows through us.

carrying with it what is not needed, cleaning

us from the inside;

• the realization, even when we pause,

stand still, do not move, that we are composed

(in large part) of water; and last, but not least,

• the dissolving and decomposition of our

bodies after death in graves only a few feet

under the grass, readily accessible to the rain-

water from above, which finally carries our

selves to the deep, dark (ground-) waters of

the womb of mother earth. '° (Burials at sea

represent an even more direct return of the body

to the waters that connect all the ends of earth.)

It is this continuing relationship that

makes water a constant companion for our-

selves and a symbol for the full circle of our

lives.

Re-creation

Based on this symbolism, I further hypoth-

esize that at least some aspects inherent to

water can be viewed as a symbol for re-cre-

ation. By appreciating water, for example in

balneotherapy, we re-create ourselves...

• from the phylogenetic perspective, as if

we re-live the transition from fish to man;

• from the ontogenetic perspective, as if

we re-live the transition from the amniotic

fluid to the world outside the womb;
• from a religious perspective, as water

was a primary substance, apparently almost

prerequisite for all creation (for example, the

first chapter of Genesis teaches that the spirit

of God was moving over the face of the wa-

ters before any other order was introduced to

the world); and

• from the scientific perspective: hydro-

gen and oxygen atoms are probably among

the more important atoms when it comes to

the creation, sustaining, and development of

any life.

Healing ttirougli meaning
I would like to offer the concluding specu-

lation that the previously discussed two-level

symbolic or metaphorical framework has the

potential to re-unify individuals with their

lives, to re-create them, and bring about heal-

ing, so nicely defined by [theologian?] John

Pilch as the "restoration of meaning to life."

" What qualities of water would support this

speculation? Let me suggest that it is not in-

dividual qualities, but dyads of qualities that

symbolically unify human and divine char-

acteristics in one substance. Consider the fol-

lowing observations:

• water is clearly present, but somehow

ungraspable to our hands;

• water is exactly measurable in smaller

quantities, but somewhat immeasurable at

large;

• water can be solid or fluid, and as a va-

por, totally invisible;

• water is hard, but can be soft;

• water can take life, but it also sustains

life, gives life;

• water can give rise to complete darkness,

but it is also, at times, completely transparent.

In sum, based on its spectrum of charac-

teristics, water can be viewed as a strong sym-

bolic link between the human and the divine,

by incorporating qualities attributed to both

realms. As such, it is related to the re-cre-

ation of healthy himian beings in water-related

health practices, such as balneotherapy. This

view offers one explanation for water's po-
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tential contribution to healing via metaphor

or symbolism, above and beyond its contri-

butions to bodily cure. This theoretical frame-

work might be helpful in future research on

the role of water in healing and cure.

Verhagen, Arianne P, H. C. W. de Vet, R. A.

de Bie, A. G. H. Kessels. M. Boers, and P.

G. Knipschild "Balneotherapy for Rheu-
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Cochrane Database of Systematic Reviews

4 (2002) [a medical research review data-

base, published on the internet for subscrib-

ers].

Works cited:

Ekmekcioglu, C, G. Strauss-Blasche, J.

Feyertag, N. Klammer. and W. Marktl. The

Effect of balneotherapy on Ambulatory

Blood Pressure. Alternative Therapies in

Health and Medicine 2000 6 no. 6 (Novem-

ber 2000): 46-53.

Hippocrates. On Airs, Waters, and Places.

Keegan, Lynn, and Gerald Keegan. Healing

Waters: Vie Miraculous Health Benefits

of Earth 's Most Essential Resource. New
York: Berkley Books, 1998.

Kneipp, Sebastian. Tlie Kneipp Cure. New
York: Kneipp Cure Publishing Co., 1896.

Pilch, John J. Healing in the New Testament.

Minneapolis: Augsburg Fortress Press,

1999.

Rosen, George. A History of Public Health.

Baltimore: Johns Hopkins University Press,

1993 [1958].

Ryrie, Charlie. Tlie Healing Energies of Wa-

ter. Boston: Journey Editions. 1999.

Endnotes:

1. Rosen, p. 1.

2. Hippocrates.

3. see Rosen, pp. 261-64.

4. Hippocrates, section 7.

5. Kneipp.

6. Keegan and Keegan.

7. Ryrie.

8. Verhagen et al.

9. Ekmekcioglu et al.

10. In today's developed countries, how-

ever, environmental protection agencies make

strong efforts to prevent exactly this. i. e. ,

the contamination of groundwater with or-

ganic substances from buried bodies (I thank

ethicist James Nash for this point). However,

these efforts can, in turn, be viewed as an-

other symbolism, namely, for our anxiety to

complete the life-cycle as a symptom of

today's neglect of death as part of life.

11. Pilch, p. 141.

Born in Lower Saxony, Germany, OlafDammann came to the United States In 1995 for

a post-doctoral fellowship and graduate work in Epidemiology He Is Research Asso-

ciate and Assistant Professor of Neuroepldemlology at Children's Hospital and Assis-

tant Professor of Neurology at Harvard Medical School. Currently he also serves as

Professor of Perinatal Infectlology at Hannover Medical School, Germany His main

research focus Is on Inflammatory risk factors for brain damage In preterm newborns.

He lives with his family In Newton, Massachusetts, and Hannover, Germany

<dammann. olaf@mh-hannover de>

The Boston Theological Institute



Certificate Program
IN Science AND Religion

of the

Schools of the Boston Theological Institute

given through the

BTI Science and Religion Advisory Committee

Three Tracks of Study:

Religion and tlie Natural Sciences

Religion and Bioethics

Religion and Ecology

The Certificate, given through the Boston Theological Institute, is awarded

by the faculty of the consortium. It is not an academic degree; rather, the

purpose of the Certificate in Science and Religion is to foster dialogue in

these two languages of human understanding.

For more information, please contact:

Certificate Program in Science and Religion

The Boston Theological Institute

210 Herrick Road, Newton Centre, MA 02459 USA

phone, 617-527-4880 fax, 617-527-1073 email, < mainoffice@bostontheological.org

>

The Schools of the Boston Theological Institute

Andover Newton Theological School • Boston College Department of Theology

Boston University School of Theology • Episcopal Divinity School

Gordon-Conwell Theological Seminary • Harvard Divinity School

Holy Cross Greek Orthodox School of Theology • Saint John's Seminary

Weston Jesuit School of Theology

VV '^J

The Journal ofFaith and Science Exchange, 2001



The Hypostasis of the Logos and Informed Consent

Konstantinos Symeonides
Boston Univetsity School of Theology, and

Holy Cross Greek Orthodox School of Theology

In the field of hioethics, freedom and autonomy assume the ability of self-regulation and

determination. Ifone has the ability to make one 's own decisions, then one represents an autono-

mous and free person. Such a view of autonomy faces many difficidties, because it idtimately

limits those who can be considered autonomous. Tlie Orthodox theology ofthe one Hypostasis of

Jesus Christ presents an alternative to such a notions ofautonomy, freedom and personhood. A

person can be said to possessfreedom and autonomy not when she or he can make decisions for

herself or himself, but when she or he is perfected in Christ. Wlien people begin to live in com-

mimion with one another and with God, their freedom increases. In this essay, the author intro-

duces the Orthodox theology of the two natures of Christ, united to the Divine Hypostasis of the

Logos at the moment of the Incarnation, and its implications for human freedom and autonomy.

Introduction

Few events in the history of the world

have had as much impact on society as the

Incarnation of the Logos. The Incarnation

represents the greatest sign of love that God
has for the entire creation. The Logos of

God, by personalizing human nature in Hy-

postasis, offers to each hiunan being the op-

portunity to regain that once lost in the Gar-

den of Eden. The Incarnation of the Logos

and the Hypostatic union can also serve as

tools for the informed consent process. A
close look at the Hypostasis of the divine

Logos and the relationship between the hu-

man and divine natures of Christ reveals an

imderstanding of freedom and personhood

not commonly held. This essay attempts to

reveal this ontological perception of free-

dom/personhood and apply and compare it

to informed consent in the realm of contem-

porary bioethics.

The Hypostasis of thie Pre-Eternal

Logos
Although Chalcedon offered the world

a detailed understanding of the Person of

Christ, Christology did not end in 45 1. The
Fourth Ecumenical Council expressed the

union of the two natures into one hyposta-

sis, but it did not address how these two na-

tures of Christ—human and divine— relate

to one another in the one Person/Hyposta-

sis of Jesus Christ. The Fifth Ecumenical

Council held in Constantinople (553) dealt

with this issue. The Fathers of this council

state:

The Word of God is united with the

flesh hypostatically, and that therefore

there is but one hypostasis or only one
Person, and the holy Council of

Chalcedon has professed in this sense

the one Person of our Lord Jesus

Christ.'

In his treatise of the Orthodox faith. Saint John

of Damascus reaffirms and clarifies this.

The divine hypostasis of God the Word
existed before all else and is without

time and eternal... and in an incompre-

hensible manner known only to

Himself, [caused] the flesh derived

from the holy Virgin to subsist in the

very hypostasis that was before all the

ages. . .and the hypostasis of the Word,

which was formerly simple, became
compound, yea compounded of two
perfect natures, divinity and humanity.^

The Church Fathers hold that one cannot

come to an understanding of the human na-
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ture of Christ apart from the pre-existing Hy-

postasis/Person of the Logos. This claim on

the part of Orthodox theology results in com-

prehending the one Hypostasis as only divine.

This of course does not prevent the Logos

from actively taking human nature onto the

Hypostasis. This assertion does not suggest

that Christ could not be fully human, but rather

it reaffirms the patristic view that the charac-

teristic of natural humanity attains its poten-

tial when human nature exists in a theocentric

reality.

Also, the decision of the Fifth Ecumeni-

cal Council reveals another important conse-

quence. Claiming that the Divine Logos ac-

quires human nature implies that the human

nature does not become a part of another hu-

man hypostasis— the human nature of Jesus

Christ does not find its personalization in an-

other person but in the Logos. Human na-

ture, which the Logos takes, obtains its sub-

Because each person has the rightfreely to

determine what procedures she or he will

undergo, each physician then should also

have the rightfreely to choose not to follow

through with the patient's demands ifthey

conflict with his or her own autonomy.

sistence from the Hypostasis of the Logos and

should not be considered as anhypostatic—

existing on its own.^ John Meyendorff con-

cludes:

Hypostasis is the personal, "acting"

source of natural life; but it is not

"nature", or life itself

The Church never conceives of either the hu-

man nature or the divine nature of Jesus

Christ as existing apart from the actual Per-

son/Hypostasis of the Logos. Yannaras

makes this point absolutely clear in his Ele-

ments of Faith:

God is God since He is a Person, that

is, since his Existence does not depend
on anything, not even his Nature or

Essence. As a Person— that is

freely—He constitutes His essence or

Nature, it is not His Nature or Essence
which makes His Existence obliga-

tory.^

This intricate doctrine of the anhypostasis

of Christ's human nature gives rise to ques-

tions regarding Christ's freedom and will. If

Christ's human nature exists only when con-

nected to the divine Second Person of the

Trinity, then does Christ truly possess free

will? Orthodox theology understands

Christ's human freedom and free will again

in the context of the divine Hypostasis. By
uniting human and divine nature in Hyposta-

sis, in turn, Christ's human nature in actual-

ity transcends all earthly limitations. John

Zizioulas argues that one's personhood takes

shape by the relationships that she or he

makes. The stronger relationships in life

usually take precedence and, thus, shape who

S one is as an individual.

The same can be said

about Jesus Christ. Be-

cause Jesus Christ's

Hypostasis/Person con-

tinues to be that of the

divine Logos, the rela-

tionship of the Son to

the Father never ceases,

but instead constitutes

the person-hood of

Jesus Christ.

Therefore, the Sixth Ecumenical Coun-

cil held in Constantinople (681) correctly

stated:

It was necessary that the will of the

flesh move itself, but also that is be

submitted to the divine will .... For just

as His most Holy and immaculate flesh,

animated by His soul, has not been

destroyed by being divinised but

remained in its own state and kind, so

also His human will has not been

destroyed by being divinised. It has

been rather preserved.^

This council teaches the presence of two

wills in Christ; it also teaches that the hu-

man will submits to the divine will. This

precedence given to the divine will does not

attenuate humanity. Rather, it signifies the
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ultimate fulfillment of humanity, since Or-

thodoxy identifies true and authentic human-

ity as union and participation with God. The

entire human race has, because of Christ's

Incarnation, been given the possibility of

union to the Godhead. Thus, the divine Hy-

postasis of Jesus Christ serves as a witness

and as an example for all of humanity. In

Jesus Christ, one observes how the human

person can once again turn his or her face to

God.

Bioethics and Informed Consent

Autonomy
Informed consent has become a growing

issue in today's medical and scientific fields.

Whereas the cloning of human beings and the

creation of organs from stem cells still find

themselves in the theoretical stage of their

development, informed consent can be said

to represent bioethics in practice. Informed

consent not only appears in the discussions

of institutional review boards (IRBs). but it

has also made its way into the everyday lives

of all human beings. Each time a person en-

ters the hospital, a consent forni must be com-

pleted, before any treatment or research can

begin, the physicians and scientists must make

sure that the person seeking aid places his or

her signature on the bottom of the consent

form.

One cannot begin to speak about informed

consent without first referring to the concept

of autonomy. Rarely will one read an article

on informed consOnt without coming acioss

this concept. Faden, King, and Beauchamp

acknowledge this reality when they write,

"Autonomy is the most frequently mentioned

moral principle in the literature on informed

consent." ^ Autonomy has come to imply the

right of "self-determination, self-rule, and in-

dividual choice." ^ This means that each in-

dividual has the right to accept or reject treat-

ment if she or he feels that it will be harmful,

regardless of potential for this treatment ulti-

mately to have a beneficial outcome. As each

person has the right to be an autonomous

agent, it can be argued that physicians and re-

searchers have a dun' to protect and respect

the autonomy of each person who steps into

the hospital or the laboratory. Because people

seek medical aid when they are in a highly

vulnerable state, many believe that only when

they give up their autonomy will they receive

better treatment. Physicians must do every-

thing in their power to protect and maintain

the ailing person's autonomy by making them

active participants in their therapy.

A problem arises when one considers that

physicians and researchers also have the right

of autonomy and self-determination. Since

respecting autonomy ultimately implies that

each individual has the right to choose and

accept those actions that meet their standards

of beneficence, Joel James Shuman analyzes

the conflict that may arise between what a pa-

tient views as beneficial and what a physi-

cian understands as beneficent action. He

writes:

My caregiver is under no obligation to

provide me with the services I want if

those services are not consistent with

her understanding of what constitutes

nonmaleficent/beneficent treatment; she

is also an autonomous agent whose
autonomy must be respected.''

Because each person has the right freely to

determine what procedures she or he will un-

dergo, each physician then should also have

the right freely to choose not to follow through

with the patient's demands if they conflict

with his or her own autonomy.

Competency
Informed consent also attempts to promote

and protect an individual's autonomy by mov-

ing beyond the mere collection of a signature.

As Wendler and Rackoff point out, there are

countless instances when "individuals are

perfectly willing to sign, but unable to do so."

'" Those who concern themselves with the

informed consent of patients turn their atten-

tion to one's competency. Competency can

be separated into two categories— general and

specific. As Stephen B. Billick writes:

[G]eneral competency is determined by

the ability to handle all of one's affairs

in an adequate manner. Specific

competency is defined only in relation

to a specific act."

The Boston Theological Institute



When informed consent is required, physi-

cians should look for signs of specific com-

petency in their patients because "a patient

may be unable to tell you what day of the week

it is and yet be perfectly capable of under-

standing why they need to have their broken

arm repaired."
''

A physician may be able to determine in-

competency in cases of infants, young chil-

dren, and severely retarded people, because

they do not exhibit signs of complex cogni-

tive processing. In such situations, the phy-

sician cannot obtain true informed consent

from these individuals and must look to ac-

quire consent from a person legally entrusted

with the care of the patient. At the same time,

though, such self-evident cases do not always

present themselves to the physician. Chil-

dren, especially teenagers, represent a group

of individuals who often clearly show signs

of general competency but may not always

express the specific competency needed to

understand the therapy process and its con-

sequences. The same can also be said about

the elderly.

Further difficulties present themselves

when one uses competency as a factor for de-

termining whether an individual can be con-

sidered an autonomous agent who can freely

It must he said that Orthodox Christianity

does not understand autonomy andfree-

dom in the same sense as contemporary

bioethics. The Church's attention is

directed to Jesus Christ and the Holy

Trinity as the modelsfor autonomous

livingfor all human beings.

choose to undergo a medical procedure or to

refuse it. With so much weight given to com-

petency and to cognitive ability, there is a risk

of compromising or even abolishing indi-

vidual autonomy, central in the study of in-

formed consent. '^ No one denies the fact that

people ought to be able cognitively to under-

stand the medical procedure and the available

alternatives; but when they do not possess the

specific competency to do this, should they

be denied the right to make decisions for them-

selves? By understanding children as incom-

petent to register specific medical informa-

tion, physicians and the law refuse to acknowl-

edge them as autonomous agents. J. D. Baum
and J. P. H. Shield, from their studies on child

health, do not agree with such an understand-

ing of competency because often "the child

may have a more stable and balanced view-

point than either parent." ''' Similarly, when

an adult in fact possesses "specific" compe-

tency yet begins to suffer from a disease that

limits his or her brain function such that in-

formation cannot be processed in the same

maimer as before, society claims that this per-

son no longer possesses autonomous quali-

ties. Since competency has so much to do

with specific cognitive functions, people who

have not yet attained such faculty or who have

regressed in their brain functions are denied

the right to act as autonomous agents.

Comprehension
The comprehensiveness of consent forms

introduces another aspect of the informed con-

sent issue. For a physician to be able to pro-

nounce a patient competent to make highly

complicated and important decisions regard-

ing his/her well-being,

the information that hos-

pitals and research

groups present to the pa-

tient must be clear and

intelligible. The forms

that explain the medical

procedures, their side ef-

fects, and alternatives,

must be written at the

comprehension level of

the patient. Giving vital

information to people loses its meaning and

significance when they have no way of un-

derstanding it.

The intricate language of many consent

forms reflects the highly bureaucratic nature

of the medical field. Also, because of medical

malpractice litigation, the consent process has

transformed into a means of legally protecting
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the medical institutions and the companies that

sponsor research. Mark Hochhauser concludes

that, as a result of the present condition of

medicine and research, "consent form language

(especially when dealing with "compensation')

is often full of iegalese.'" '^ Many people do

not have the knowledge to understand this type

of language and. as a result, consent to proce-

dures without comprehending what they en-

tail. Once again, by consenting to a procedure

without proper information and its comprehen-

sion, a person does not act as a fully autono-

mous agent, but rather as a prisoner of his or

her own ignorance.

As recently as 1998, President Bill Clinton

signed a "Presidential Memorandum on Plain

Language," which called for all government

organizations to use "plain" language in all

of their new documents written after 1 Octo-

ber 1998. and to complete the rewriting of

older documents in a more understandable

language by 1 January 2002.'^ Although this

signifies a step in the right direction, one must

be aware of the fact that not everyone living

in the United States speaks English. There-

fore, even greater sensitivity to the compre-

hension issue is called for: consent forms must

also seek to meet the needs of those who do

not speak English.

Besides the complexity of the language

that consent forms employ, the lack of expe-

rience with the consent process on the part of

the physicians and researchers greatly de-

creases the comprehension of the patients. In

a survey given to 144 resident physicians from

three different hospitals, fewer than half of

those who answered the survey recalled a

course or seminar on informed consent. '^

Because so many physicians received insuf-

ficient training in informed consent, they of-

ten fail to communicate the risks and alterna-

tives involved in the treatment they prescribe.

Such poor communication lowers a patient's

level of comprehension and the level of com-

petency of the patient, thereby limiting his or

her autonomy and self-regulation.

Bioethicists, to help eliminate this prob-

lem from hospitals, have devised other means

of communicating necessary information.

Among the newer innovations, video presen-

tations are used to convey indispensable in-

formation and explanations of the medical

procedure at hand. PatriciaAgre and Kathleen

McKee's survey of 204 patients and 102 of

their family members reveals astounding re-

sults and hope for the future. After being

shown a video that teaches important infor-

mation about colonoscopy— a procedure that

each patient needed—95% of the patients and

98% of the family members believed that the

video presented the information in a clear and

comprehensible manner. Although the results

of this survey offer hope for the effectiveness

of such educational techniques, the real po-

tential for informed consent lies in the likeli-

hood that "the addition of the videotape [to

the process leading to informed consent] may

have benefit in preparing patients to have a

meaningful dialogue with their physician." '^

Orthodoxy and informed Consent
The Greek Orthodox Church does not yet

have any position or formal teaching on in-

formed consent, but it does possess an un-

derstanding of human nature founded on "the

revelation of the truth about God." ''^ With

this in hand, it becomes feasible to formu-

late a response to the modern approach to

informed consent. First, it must be said that

Orthodox Christianity does not understand

autonomy and freedom in the same sense as

contemporary bioethics. The Church's at-

tention is directed to Jesus Christ and the

Holy Trinity as the models for autonomous

living for all human beings. As stated ear-

lier, Jesus Christ has human free will, ex-

pressed not only in individual choices accord-

ing to personal preference, but also in allow-

ing his will naturally to follow His Father's.

This does not prevent Christ from being a

free human person. Rather, it points to the

fact that only when one no longer can make

decisions as isolated individuals does one

start to live autonomously. As Hierotheos

Vlachos states:

The "gnomic will," that is to say the pos-

sibility of choice, is an indication of the

imperfection of man's nature. Therefore

man cannot have absolute freedom. Only

God has freedom in the absolute sense of

the word, since God is uncreated.-"
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One should not take this statement to suggest

that only when a person becomes a mindless

slave does she or he acquire ultimate au-

tonomy. Instead, the mere fact that a person

has the opportunity to choose between God's

natural will and his or her own will points to

the reality of human imperfection. St. Paul

describes this imperfect state:

In my members another law is at war

with the law of my mind, making me
captive to the law of sin that dwells in

my members (Rom 7:23).

The Incarnation of the Logos serves to help

human beings overcome this struggle. Each

person overcomes his or her own desires and

moves to do that which once came naturally,

when she or he becomes a living member of

the Body of Christ. Baptism offers all people

membership to Christ's life-giving Body. As

St. Paul writes, "As many of you as were bap-

tized into Christ have

clothed yourselves with
j

Christ" (Galatians 3:27).

He continues this point:
|

"For in the one Spirit we I

were all baptized into
'

one body— Jews or

Greeks, slaves or free—

and we were all made to

drink of one Spirit" ( 1 ',

Corinthians 12:13). ^•

The dialogue model that PatriciaAgre puts

forth would help provoke both patient and

doctor into hving lives in Christ. In order for

any dialogue to take place— meaningful dia-

logue, that is—one must consider informed

consent, not as a single event or moment in

the therapy process, but as an actual process

itself.'' When viewed in this way, not only

does the patient feel more assured that she or

he will receive greater quality of care and in-

formation, but something much deeper takes

place. Constance Baker writes that by under-

standing informed consent as a process.

The interchange [between patient and

physician] can establish and enhance a

good physician-patient relationship

built on realism, trust and support.*^

Teifion Davies believes that a relationship

built on these elements must be present when

trying to give and obtain informed consent in

psychiatric research, as well:

Again, the groundwork involves

fostering partnership with keyworkers,

carers, advocates, patients' groups and,

wherever possible, the patients

themselves.^

When patient and physician trust each other,

their relationship goes beyond one of doctor-

patient, but begins to reflect the relationship

between Christ and the Father.

The relationship formed between the phy-

sician and the patient should not try to emu-

late that between a smdent and a professor in

the lecture hall. Instead, this relationship

ought to strive to imitate the manner in which

God exists. Because God exists as Trinity,

i.e., in a community of love, each Person of

the Trinity, although fully sharing in the one

Divine Essence, accepts and allows the Oth-

The relationshipformed between the

physician and the patient should not try to

emulate that between a student and a

professor in the lecture hall Instead^ this

relationship ought to strive to imitate the

manner in which God exists.

ers' particularities to exist. John Zizioulas

reminds his readers that, within the Trinity,

"otherness is absolute. The Father, the Son,

and the Spirit are absolutely different.''
^'^

Thus, the patient and the doctor should make

every effort to make their interactions form

the same kind of community— of love and

acceptance of the other's values. Such a com-

munity "is theologically speaking, an onto-

logical category more fundamental than biol-

ogy, and hence more fundamental than fam-

ily, race, gender, or class."^ This relation-

ship or, rather, this state of "being as com-

munion" allows the doctor and the patient to

work with one another and accept their vari-

ous external differences— making the in-

formed consent process more gratifying and

complete for both parties.
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Conclusion
In Orthodox Christianity, the fact that the

Hypostasis of the Logos takes on human na-

ture represents the deepest expression of

God's love for creation. By kenosis, uniting

human nature and personalizing it to the di-

vine Hypostasis/Person. the pre-etemal Logos

once again makes it possible for all of human-

ity and creation to be reunited with their

Maker and partake in divine Glory. The Hy-

postasis of the Logos has been debated over

the centuries. It has resulted in the formula-

tion of great doctrines, but it has also been

the center of disagreement and division among

believers. Responsibility for these divisions

can be placed on the fact that people have lost

sight of the union's purpose— to transform

human beings into human persons.

Bioethics. a modem discipline compared

to theology, provides people with the oppor-

tunity to regain the mystery of the Incarna-

tion. The informed consent process, although

it often consists of highly technical language

and forms, provides human beings with the

chance to engage in meaningful relationships

with each other. Informed consent no longer

has to result in isolated living and decision-

making. Through interaction between physi-

cian and patient, each begins to live in a state

of communion— even if for the briefest mo-

ment in an emergency situation the physician

and the patient comes to glimpse the vital role

each plays in the life of the other. Thus, as

people begin to grow in communion with each

other, not only does the consent process be-

come more natural, but people also begin to

exist in cormnunion with God.
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Toward Integration of Religion and Medical Ethics

Judit Gellerd
Boston University School of Theology

Having practiced neuropsychiatry in communist East-Central Europe for sixteen years,

and now studying theology and ethics, the author argues for the necessity of medical praxis

that integrates theological thinking. She uses illustrations from her cross-disciplinary and

cross-cidtural experience to suggest an integrative model. She encounters the dilemma of

facing two radically different interpretative models, the cognitive scientific and the theologi-

cal; and she concludes that she need not choose between them.

Introduction

[T]he search for intelligibility that

characterises science and the search for

meaning that characterises religion are

two necessary intertwined strands of the

human enterprise... essential to each

other, complementary yet distinct and

strongly interacting— indeed, just like

the two helical strands of DNA itself!

'

These are the words of the winner of the

2001 Templeton Prize for Progress in Reli-

gion, the Rev. Dr. Arthur Peacocke of Oxford

University. He is not only a renowned physi-

cal biochemist— researching and describing

the double helix structure of the DNA— but

also an Anglican priest and theologian. Dr.

Peacocke is a proponent of "critical realism"

and recognizes that "both science and religion

try to depict reality and must be subject to

scrutiny," while admitting their creative in-

teraction. Hardly any words could have been

more timely and more inspiring for me. The

title of his new book might well serve as the

motto for my present paper, my past career,

and my fumre orientation: Paths from Sci-

ence Towards God: Tlie End of All Our Ex-

ploring.

As a physician who practiced medicine for

sixteen years in communist Romania and

Hungary, specializing in neuropsychiatry, and

as a current graduate student in theology, I

have a strong desire for a coherent synthesis

of science and religion. The Spirituality and

Health Project, supervised by Prof. Jensine

Andresen. Prof. Wesley Wildman, and Prof.

Patrick McNamara, not only resulted in ajoint

publication^ but also shaped my decision to

redirect my future professional life toward an

integration of the medical, theological, and

ethical fields.

In my medical experience, the correlation

between a person's religiosity/spirituality and

the state of his or her health has always been

an intuited reality. Under communist totali-

tarianism, however, introducing religious di-

mensions into the healing process was dis-

com^aged, if not baimed. Research on such a

topic was unthinkable at that time. My par-

ticipation in the Spirituality and Health

Practicum has had a far deeper significance

than its face value: it carried the overtone of

liberation for me.

Part I: Interdisciplinary Integration:

The Spirituality and Health Project

The Spirittiality and Health Project was a

very informative and personally enriching
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experience. My task within the project was

recruitment and testing of participants aged

sixty and older. This recruitment involved

an initial questioimaire sent by post, followed

by phone calls to those who responded. I had

60 surveys completed by the end of the se-

mester.

The study assumed a direct correlation

between religious attitudes/practices and im-

proved physical health. This direct relation-

ship has been observed empirically and

proven through scientific studies: prayer and

other spiritual practices seem to maintain and

even restore health. Some forms of religious

practices and prayers are directly related to

frontal lobe functions. Our general hypoth-

esis was that prayer and other forms of reli-

gious practices that result in health improve-

ment do so partly by involving or activating

the frontal lobes. Thus, our task was to in-

vestigate the relationship between various re-

ligious practices and attitudes, the overall

functions of the frontal lobes, and the state

of overall health. We postulated that if our

assumption about the frontal lobes' respon-

sibility in mediating, "translating" religios-

ity into health improvement was correct, then

people with better frontal functions would

have better health or a more positive percep-

tion of the state of illness— that is, they suf-

fered to a lesser extent. Also, people with

more intense prayer life and religiosity/spiri-

tuality were expected to have better health

and better frontal functions. Some further

predictions could be added to this main hy-

pothesis, and we partially looked into those,

such as religiosity protecting against levels

of depression that could be responsible for

poor health. Another aspect of this study

was an investigation of the correlation be-

tween religiosity and certain forms of fron-

tal functions— e.g.,the orbito-frontal func-

tions.

While the role and function of the tempo-

ral lobes in correlation with religiosity and

better health have been thoroughly researched,

the role of the frontal lobe has never been the

focus of any major study. Thus, ours can be

considered as a pioneer one.

A. Method
We collected a wide range of data. The

questionnaire (318 questions) was divided into

the following sections:

personal data

dimensions and role of religion

frontal lobe functions (verbal fluency

test for the left frontal lobe

functions, and design fluency test

for the right ones)

frontal inhibition or desinhibition

(especially characteristic to orbito-

frontal disfunctions)

For differential diagnostic reasons, we tested

temporal lobe functions, looking into pat-

terns of attachments. With the questions on

health, we investigated the subject's style and

ability in handling stress, his or her overall

perception of health and handling illness,

chronic and acute (diagnosed or not) ill-

nesses, discomfort level, and medications.

We also tried to detect signs of depression

and anxiety.

My responsibility was to recruit subjects

in the older age category—around 60 or older.

We presumed that frontal fimctions generally

decline with age. I "targeted" a few personal

friends whose personaUty suggests frontal dys-

function or who suffer from epilepsy. Unitar-

ian Universalists comprised the majority of

the participant pool, due to my close ties and

affiliation with this group. To guarantee a

wide range of spirituality and pluralistic reli-

gious practices and attitudes, I was especially

careful that participants also be recruited from

other religious group, among them Roman
Catholics, Southern Baptists, Calvinists, and

also New Age spiritualists, atheists, secular

humanists. Most of the participants were

middle class, educated people.

We used non-standard format scoring. For

our hypothesis of direct correlation between

health, frontal functions, and religiosity— in-

trinsic and extrinsic— we scored frontal func-

tions, religiosity, and health— that is, seven

main variables.

In scoring religiosity, we used Don
Batson's scales, focusing on three categories:

( 1 ) religious orientation
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(2) religious life (measuring the means,

the end, and the quest of one's religious di-

mensions)

(3) doctrinal orthodoxy (designed to mea-

sure belief in traditional religious doctrines,

an important component of the intrinsic, that

is, the "end" dimension).

hi scoring health. I personally was respon-

sible to design and try out the best formula.

My medical background and a felt sense of the

subject's personality and psychological profile,

by virtue of having known some of them for

years, was extremely helpful. This study did

not employ an impersonal statistical method;

rather, a careful analysis of personality that

went well beyond the score on the question-

naire. This principle of analysis was used es-

pecially in assessing health issues. Some sub-

jects would pay less attention to their reactions

than others would, thus frontal and health-re-

lated answers clinically seem not always to cor-

relate with the subject's perception. However,

the multidimensional aspect of frontal testing

and the statistical dimension of the study even-

tually self-corrected any extreme subjectivity,

hi testing health, we used several variables:

multiplicity and duration of illnesses (diag-

nosed or not), number of doctor's visits, dis-

comfort, etc. We focused t

on three basic factors: |

(1) severity or life- I

threatening character of |

an illness, I

(2) the subject's per-
|

ception of his or her im- |
paired health, based on I

discomfort level, and |

(3) diagnosed or not, I

chronic or acute illness |
categories. L

We calculated the health index using the

following formula:

Ax B + D, where

C
A = the sum of diagnosed chronic illnesses

and total severity

B = level of discomfort

C = the number of illnesses

D = the number of acute illnesses.

This reflects a reasonable profile of one's

objective and subjective state of health.

B. Neuroanatomic and physiological

background

The arguments for the benefits of prayer

and regular meditation are manifold. The

principal factor responsible for the positive

effect is hope, a highly positive emotional

state. Other major factors are fear reduction

and stress reduction, a positive outlook to the

future that allows or encourages active plan-

ning and volitional strength.

Anatomical structures support the theory.

Recent studies show that the traditionally

known role of the limbic system in emotional

processes is in fact regulated by the

orbitofrontal cortex.^ Thus the frontal lobes

participate directly in emotional processes:

the left frontal cortex mediates positive emo-

tions, the right frontal cortex mediates nega-

tive ones. Consequently, left frontal

(orbitofrontal) lesion is likely to cause depres-

sion, while right frontal damage leads to un-

controlled maniaform behavior.

Besides emotions, the frontal cortex is also

responsible for pro-social behavior, empathy,

and moral insight. Lesions of these structures

A statistical analysis oftwo variables in

our study, frontalfunctions and state of

healthy seemed to demonstrate unambigu-

ously our prediction: the better thefron-

talfunction, the better the health. The

next step was to correlate these with the

third variable, religiosity and its types.

cause a typical personality structure of impul-

sivity, aggressivity, inappropriateness of the

expression of sexuality, a "sociopathic" be-

havioral pattern.

Self-consciousness is a frontal lobe func-

tion and closely correlated with a religious mode

of life; most religious practices claim to increase

self-awareness. Impairment of the self and of

the ability to apprehend the self is a character-

istic symptom of serious frontal lobe lesion.
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The right frontal cortex is intimately in-

volved also in memory, and thus plays a cru-

cial role in the sense of self-identity. Processes

of belief-fixation also involve frontal lobe

functions and are the subject of neurophysi-

ological studies. One aspect is one's open-

ness to foreign belief systems.

There is, however, another major support-

ing physiological explanation for the health-

improving effect of prayer and meditation:

relaxation and consequent improvement of

brain circulation. Electrophysiological feed-

back studies show evidence for this.

C. Results

A statistical analysis of two variables in

our study, frontal functions and state of health,

seemed to demonstrate unambiguously our

prediction: the better the frontal function, the

better the health. The next step was to corre-

late these with the third variable, religiosity

and its types. Our study found that all the

examined subjects fit into one of two catego-

ries: high religiosity and low religiosity. We
found a direct correlation between frequency

and intensity of religious/spiritual practices

and overall state of health (or perception of

it), and the same correlation between frontal

functions and health, since the frontal lobes

are supposedly responsible for the correlation.

Having been witness to the abuses and

manipulations ofscientific data and medical

practice for political gains in a communist

societyy I want to raise awareness of risks of

possible manipulations—althoughfor dif-

ferent reasons and in more subtle ways— in

the affluent society ofthe United States.

We can summarize the findings in this way:

good frontal functions and high religiosity

protect people from suffering.

The smdy of the correlation between spiri-

tuality/religiosity and health has definitely

convinced me of the value of an interdiscipli-

nary approach in medicine.

PART II: Cross-Cultural Integration:

Lessons in IVIedical Ethics from
Communism

The time factor

Since my youth. Albert Schweitzer has

been my ideal, because he embodied interdis-

ciplinary excellence— a "renaissance person"

ideal. I view my own career changes from

music to medicine to theology in a

"Schweitzerian" sense. I have never aban-

doned any profession, rather I have incorpo-

rated each profession into the next. I play my
violin in churches as often as I preach, and if

I ever practice medicine again. I will incor-

porate religious dimensions into my work.

To illustrate the benefit of the Spirituality

and Health Practicum for my interdisciplinary

orientation. I recall my experiences as a phy-

sician in communist Eastern Europe. There

was nothing spiritually quite as fulfilling as

being physicians in that part of the world,

where medicine represented not only science

and a healing art. but also the most complex

form of service and ministry. We practiced

the art of medicine, and a great part of it was

ministry to the marginalized, the abused

women, the alcoholics, the elderly. Hospital

conditions were miserable, social care virtu-

ally absent. So._the physician's attitude to-

ward and relationship

with the patient carried a

great weight. For six

years in a cancer re-

search neurology depart-

ment, I stood at the bed-

side of young dying pa-

tients, praying with them

in their last hour. In a

communist country, reli-

gious service for the dy-

ing and the presence of

P clergy would not have

been welcomed. And younger patients had

no religious background. But in the hour of

their death in a desolate, inhumane hospital,

they needed someone to hold their hand, look

into their frightened eyes and help them die

in peace. In psychiatric wards. I played my
violin during many Christmas observances.
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The effect of music— even on Alzheimer pa-

tients—was stunning. Touched by music,

these patients, in their fading personhood.

came alive. "Is it Christmas?" some asked,

wakening from years of absence.

During my years of medical practice, my
patients consistently commented in words

such as these: "When you enter the ward, the

Sim is suddenly shining and I feel that I am
healing." At that time, I was not aware of what

this really meant; I dismissed the recurring

statements as mere compliment. Only later

did I come to understand that the "sunshine"

my patients perceived was the Spirit in me,

manifested through my compassion and in-

tense love for them in their suffering. Patients

who grew up as communist atheists were even

hungrier for "spirituality." I used their lan-

guage to guide them back to resources of their

inner selves, to (re)connect them with the di-

vine and their own souls. The secretly reli-

gious patients intensely needed the nurturing

of that dimension. There is a great power in

combining God's gift of the Spirit with good

medical practice.

My keen interest in comparative ap-

proaches toward bio- and medical ethics stems

from my experiences in two radically differ-

ent societies. Having been witness to the

abuses and manipulations of scientific data

(particularly concerning AIDS) and medical

practice (especially in areas of psychiatry and

gynecology) for political gains in a commu-
nist society, I want to raise awareness of risks

of possible manipulations— although for dif-

ferent reasons and in more subtle ways— in

the affluent society of the United States. The

ubiquitous presence of special interests and

prominence of profit-making necessitate an

ever greater ethical vigilance and moral imagi-

nation from scientists and religious profes-

sionals, alike. Although people's moral sense

of what is good or bad, virtuous or evil, ethi-

cal or unethical, are basically similar cross-

culturally, unprecedented technological devel-

opments have made bioethical and medical

decision-making more complex and compli-

cated than ever before. Human beings truly

need to stretch their moral imagination. Sci-

ence and its applications, divorced from ethi-

cal considerations, could be disastrous; there-

fore, such divorce should be unthinkable to-

day. CoxTununism offers valuable experiences

which, if heeded rather than dismissed, might

prevent the repetition of many mistakes.

Medical ethics, in general, continues to

be ruled by the Hippocratic Oath as its basic

guiding principle. Yet the difference between

the ways in which physicians live out their

moral values are vastly different in poor soci-

eties than in wealthy ones, and under differ-

ent political systems. I am often puzzled

when I read idealized and high-minded ethi-

cal treatises, yet watch actual practice under

the pressure of the profit-making "industrial"

mentality, which forces doctors on occasion

to compromise their ethical integrity.

In my experience, one of the most evident

compromises lies in the view of time as

money. In the accelerated pace of Western

life, where the greatest achievements of sci-

ence and technology are available for medi-

cal diagnosis and treatment applications, the

precious commodity of time is curtailed; a

sufficiency of it is often denied to both doctor

and patient in the clinical setting. Time is cru-

cial in building trust and a nurturing psycho-

logical enviromnent; it is essential for deci-

sion-making and healing. The hostile, legal-

istic mentality of the courtroom often and

sadly replaces the failed trust-building pro-

cess in the medical office.

Take the example of how the principle of

informed consent is typically implemented

when a patient suddenly faces the diagnosis

of cancer and needs to make decisions about

life-and-death issues. The extreme pressure

of time in the few-minutes-long medical vis-

its, and the perhaps monotonous, almost au-

tomated recital of options and conse-

quences—often seasoned with imnecessarily

frightening possibilities of side-effects and

worst scenarios— only serve to aggravate the

patient's stress and, consequently, his or her

decision-making will likely be affected. In

such circumstances the patient might reject

an effective treatment, and, the doctor, respect-

ing the autonomy of the patient, will ulti-

mately fail to serve the patient's best inter-

ests. This informed-consent procedure takes
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place in the name of medical ethical prin-

ciples, but inhumanely applied.

Now, through my attempt to present some

contrasting features of medical practice in a

communist environment, where time is abun-

dantly available and ministering to the patient

is part of medical practice, I wish to illustrate

my main point: the im- ,

portance of serving the

spirit of the ethical law,

not simply the letter of it.

Under communism,

medical training was

free, subsidized by the

state, and so was health

care. The physician had

no financial investment

in practicing medicine—

either well or badly. His

or her salary was the stan-

dard minimum of any ^

other member of the society. There were no

insurance companies, no HMOs, and definitely

no law suits (frivolous or otherwise) brought

against doctors. Paradoxically, in a society so

lacking in freedoms, freedom was granted to

doctors to practice according to their own con-

science. Cost, coimted either in time or in

treatment, was never a consideration within

the limits of available resources. Physicians

had as much time as they needed for their pa-

tients. In the above-mentioned case of in-

formed consent delivered upon the diagnosis

of cancer, the fluidity of the doctor-patient re-

lationship—pejoratively called a "patronizing"

model— would allow the doctor to take more

responsibility in the decision-making, as a

coimselor/minister, and as a compassionate

fellow human being. The patient's stress due

over a diagnosis of a life-threatening illness

may already be overwhelming. There is no

lonelier space in the universe than that of a

person who has just become a cancer patient

and is expected to make crucial decisions in

the space of a few minutes. A practice can be

perfectly ethical, yet inhumane. Compassion

has to be added to the rigid letter of rules. The

need for strengthening and deepening a

society's ethical culture and moral imagina-

tion only increases with the advancement of

biotechnology.

One might ask how medical practice in

Eastern Europe was regulated, if not by legal

means. First of all, in my experience, high

social status was a true reward for the doctor's

conscientious work and self-dedication.

When cognitive science provides convinc-

ing scientific evidence through neurobiol-

ogy and neuropsychologyfor a plausible

explanation ofmy experiences ofulti-

niacy, I cannot afford to ignore this evi-

dence. Yet such explanations might

threaten to explain away my own valuable

experiences ofthe transcendent

Negatively put, social pressure prevented the

physician from abusing the trust of society.

A genuinely trusting relationship between the

physician and patient was key to successful

practice. Trust having been established, there

was no need to practice a defensive type of

medicine. Limited resources were used for

the benefit of the patient, not wasted on the

doctor's self-defense. Medical practice was

based on the assumption that the Hippocratic

Oath is ultimately binding, and that doctors

have the moral and professional integrity to

follow its spirit and do their best in the given

situation and technological circumstances.

Although medical ethics was not formally

taught at medical schools, it was woven into

the texture of each discipline.

Another regulating factor was a healthy

team spirit among physicians, who felt respon-

sible for each other and looked into each

other's work, even critically when malprac-

tice was suspected. Mistakes on the

physician's part were considered honest mis-

takes, and doctors were genuinely trusted. On
the one hand, close teamwork among doctors

assured reasonable ethical decisions; on the

other, patients and their relatives had reason-

able expectations of their physicians, and al-
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most never created ethical-legal crises. Phy-

sicians were not attributed, nor expected to

have, god-like powers. End-of-life care, for

example, was not regulated; but a deep sense

of reverence for life also included respect for

a person's right to die in dignity. Certain as-

pects of passive euthanasia were a socially ac-

cepted part of such respect. Of course, this

had to do also with the limited therapeutical

resources. Because of the limited availabil-

ity of medical technology, physicians often

faced complex ethical dilemmas and relied on

their sense of humanity in solving the. These

dilemmas were mostly concerned with the just

allocation of existing resources. Com-
munitarian principles were also applied here.

No child was ever precluded from immuni-

zation. Hospitalization lasted until the patient

recovered. Patients were never sent away

from emergency rooms or any medical office,

unexamined and untreated. Although doctors

were free to ask for any lab tests and had ac-

cess to specialists, it was embarrassing to prac-

tice defensive medicine, asking for "umbrella"

paraclinical tests. In fact, during the worst

years of the dictatorship, doctors were pun-

ished if they asked for unnecessary tests— the

cost was deducted from their salaries.

I have attempted to draw some valuable

lessons offered by the kind of medicine I

myself practiced during communism. In the

same time frame, however, stand their tragic

counterpoints: the most brutal manipulations,

especially of medical statistical data, and of

the practice of psychiatry and gynecology.

Abortion and birth control issues are in-

creasingly politicized in many parts of the

world. But I doubt that it had ever been as

brutally controlled and manipulated by any po-

Utical system as it was in communist Roma-

nia. The madness of Ceausescu's "Abortion

Decree" turned gynecology and obstetrics clin-

ics into "mother-killing fields." The law forced

all women to give birth to a minimum of four

children before age 45, and gynecologists were

often prevented by secret police agents from

intervening and saving the life of the mother

when illegal/self-inflicted abortion was sus-

pected. The practice of birth control and abor-

tion was punishable by imprisonment. All

women were subject to compulsory periodic

gynecological screening to detect pregnancy.

Though Ceausescu was not opposed to abor-

tion or birth control on moral ground, the

criminalization of them was part of

Ceausescu's plan to "rejuvenate" the nation.

With increasing poverty and well-known di-

sastrous food and energy shortages, criminal

abortion cases were ever increasing. Secret

police officers were on duty in the operation

rooms of gynecological clinics, watching over

the shoulders of the doctors and often prevent-

ing lifesaving intervention in hemorrhages af-

ter self-inflicted abortions. A woman in this

circumstance was treated as criminal and given

two choices: either plead guilty, in which case

her doctor would be allowed to intervene, or

else plead innocent and be left to perish on the

operation table. If she pleaded guilty and her

life was saved, she would subsequently be ar-

rested for her crime. Women had never expe-

rienced such terrors— nor doctors. This policy

furnished an endless supply of orphans for state

orphanages, where brainwashing, abuse, and

AIDS epidemics were considered state secrets.

Conclusion: Integrative Thinking
Grounded in two different cultures and

having lived in two extremes of the political

spectrum. I find myself at a crossroads in my
life and career. I wish to integrate the lessons

into a coherent plan as I face the decision be-

fore me. Now I turn from issues of applied

bio- and medical ethics toward more general

integrative thinking. In my view, the integra-

tion of science and religion involves a trans-

formation in thinking about and interpreting

oiu- life experiences. Arthur Peacocke's re-

mark is a guiding principle:

fr]he search for intelligibility that

characterizes science and the search for

meaning that characterizes religion, are

two necessary intertwined strands of the

human enterprise."

Having made an attempt to sketch an in-

tegrative model that is both cross-disciplin-

ary and cross-culmral, I now arrive at the di-

lemma that is inherent in such integrative ap-

proach. Applying the principles of integra-
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tion to the findings of the Spirituality and

Health Project, I have two radically different

interpretative modes of my experiences: the

cognitive scientific and the theological. The

dileimna is this: Do I need to choose between

them in order properly to appreciate the ef-

fect of my prayer upon my health? Which is

the source of my sense of blessedness, zest

for life, the overwhelming empathy for people

who are suffering? Is it God. or my neuro-

biological processes?

When cognitive science provides convinc-

ing scientific evidence through neurobiology

and neuropsychology for a plausible expla-

nation of my experiences of ultimacy, I can-

not afford to ignore this evidence. Yet such

explanations might threaten to explain away

my own valuable experiences of the transcen-

dent. It seems somehow dangerous to ask

what "the" truth is. Can two opposing and

equally convincing and powerful truths co-

exist and be reconciled? In the newly enlight-

ened understanding of embodied religiosity,

will prayer become utilitarian, merely a means

to activate the frontal lobes in order to evoke

emotions of bliss and serenity, which then im-

prove my health? "Activate your frontal lobes

first, then God will honor your effort." Is this

the future of spirituality?

Yes and no. I personally need both the

bliss of experiencing the non-embodied One,

but I also need and want the blessings of the

intellectual enlightenment. In this rich double-

rootedness, what I propose is to avoid physi-

cal reductionism of the ultimate.

Initially, I felt a sense of threat to "my"

God posed by scientific revelations of the bio-

logical mechanisms underlying my experi-

ence of the ultimate. But after passing the

threshhold which seemingly separated the

"world of God" and the "world of science," I

discovered the vast richness of life; and I

gained an ever-deepening sense of apprecia-

tion for it. I no longer feel any threat . God
is not my brain's creation, but my brain makes

God "accessible" for me. The scientist in me
is fascinated to find the answer to the how

question. We are part of nature. If we admire

a butterfly or the lilies of the fields, how much

more the awe and sense of blessedness awak-

ens in us when we see the marvelous micro-

cosm of our own brain! My knowledge is

divine gift rather than a threat to my faith. It

enriches the awareness of life's extended di-

mensions rather than takes away from it. I

believe that if one feels threatened by the il-

lumination of science, it is perhaps because

of insecurity in one's faith.

There is no incompatibility between my
God-experience and my self-understanding of

it. Communist propaganda brainwashed the

scientists to believe that a commitment to sci-

ence necessarily precluded any commitment

to religion. Reconciling science with religion

in communist ideology was unthinkable. Po-

litical freedom's precious gift to me is also an

intellecttial freedom: one can carry out sci-

entific research with reverence for life and in

awe of God. As philosophical theologian

Wesley Wildman and psychiatrist Leslie

Brothers wrote.

We are not forced to choose between a

blunt realism about ultimacy and a

hermeneutical disengagement from
reality^

And the more deeply that scientific knowl-

edge penetrates the veil that covers the mi-

raculous complexity of the human nervous

system, the more grounded becomes my rela-

tionship with the transcendent.

By virtue of having a marvelously sophis-

ticated nervous system, I am able to have the

richest, the most complex experience possible:

experience of the ultimate. Through my "free

radicals" of longing for the transcendent di-

mension of life. I connect, I tap into a God-

consciousness. I become aware of the inde-

scribable, unnameable, unimaginable divin-

ity, the eternal, Tillich's "ground of Being."

Yet I experience it as present within me, lov-

ing me, changing me— not as an intentional

"Being" but as a reflection of It in my own
being, thus making me a "drop" of the divine.

My experience is that reflection of the One

who is beyond existence, and who has no other

way to reveal Godself to me, a part of nature

in time and space, except through my own
biological makeup, through my neuropsyche.
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Will the awareness of, the insight into, the

mechanisms of the experience diminish the

experience? I think they rather enhance it. It

is impossible to glimpse the depth of creation

and the wonder of the neurobiological pro-

cesses—which ultimately enable us to

glimpse— without a deep sense of awe and

admiration for creation. Knowing and nam-

ing the vehicle, the triggerer, the enhancer of

the experience won't discredit it. because my
quest is no longer focused on the cause of the

experience, but rather on its transformative

effect upon my reality.

I no longer particularly worry about what

exactly was the cause ofmy experiences— an

intentional God or neurobiological circum-

stances. Surrendering a strict cause-and-ef-

fect view of experience has helped me. What

matters is the value of the experience in my
life, which has been changed dramatically by

those experiences. Giving up a causal com-

mitment in favor of the empirical aspect of

the experience.

delegitimates the debates about whether

or not real contact with some sort of

Ultimate occurs in religious experi-

ences.''

My experiences are relevant because they

are meaningful to me; I am she who reads my
meaning into them. This allows both a rela-

tive neutrality and a subjective engagement that

grants the benefit of the experiences to the full-

est toward my spiritual health and growth. This

worldview mandates the integration of religion

with medicine as science and art. The way of

the future is indeed "science towards God: the

end of all our exploring."
^
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A Greek Orthodox Priest's Experience

IN A Medical Laboratory

Makarios Griniezakis

Boston University School of Theology

The author describes his experience as a Greek Orthodo.x priest working in the field of

medicine. While in medical school, the author had the opportunity To work in a laboratory

that sought to provide to government authorities the results ofgenetic testing regarding pater-

nity. Although his role in the entire process was minimal, he confronted several ethical issues

involving informed consent, autonomy, and freedom. In addition, he often found himself in

difficult situations where being a priest and a celibate complicated his obligations as a staff

member in the laboratory.

During my second year of studies at Uui-

versity of Crete Medical School, my advisor.

Dr. Michalodemitrakis. asked whether I would

like some lab experience. I had veiy little

exposure to the laboratory and saw this as an

opportunity to participate fully in the scien-

tific research process. After a few days, I was

asked to visit to the lab.

When I arrived, I was required to com-

plete a number of standard consent forms in

order to participate in the research being con-

ducted. I also had to sign several waivers

that, in general, absolved the laboratory and

its affiliates of any responsibility for any ac-

cidents or illnesses that might occur while I

was working there. At the time. I felt that

this was a tedious and worthless process.

Later, after taking a course in human rights,

1 came to understand the importance of

knowing what one is volunteering for. The

lab is ethically responsible for informing re-

search participants of any risks that they may
encounter as part of the whole research

project. This important step in the process

ensures that there will be fewer issues if a

problem should arise. I write fewer, because

one can never plan for every possible con-

tingency.

This particular laboratory specialized in

human DNA testing and served mostly

women who sought genetic clarification of the

paternity of their offspring. My task was to

draw blood from the men and children who
came in to be tested. Many of the women
who visited the lab were single mothers who
had had multiple sexual partners; others were

married women who had had sexual relations

outside of mairiage.

In Greek society, there are severe social

consequences to bearing children outside of

marriage, and, if the woman is married, to

having children with men other than their

husbands. If a man is not married to the

woman who bears his child, he does not have

any legal or financial responsibility toward

the child or the mother and, therefore, he can

choose to have nothing to do with them. Un-

married women faced many dileiranas. If a

woman's lover chooses to take an active part

in the child's upbringing, then the future of

the woman and the child seemed a bit brighter.

The woman might receive proper financial

and emotional support from the child's father,

which any mother needs to really be able to

raise a child. The child would grow up with

the support and love of both parents. Having
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received such love and nurturiug during its

early years, the child will have a better chance

to grow up as a mentally and emotionally

stable person and contributing member of

society.

If the father of the child does not take any

responsibility for his child, the woman and

the child face a bleak future on their own.

This situation places a severe financial bur-

den on the mother of the child. In addition,

the social stigma of having a child out of wed-

lock in Greece often forces the woman and/

or her family to engage in extreme behav-

iors, (e.g., hiding the child from the commu-

nity in order to protect the family's reputa-

tion). In such a situation, the mother of the

child finds herself caring for a child whose

very existence is cloaked in secrecy. These

pressures create ethical problems for the

mother that may have psychological conse-

quences for both the mother and the child.

Many women end np turning to prostitution,

without their families' knowledge, in order

to raise money to care for their children. This

in turn creates additional social problems,

such as drug trafficking and the spread of

sexually transmitted diseases.

The circumstances of s^

the married women who
came into the lab were

slightly different. These

women usually did not

inform their husbands

that their children had

undergone DNA testing.

If the results came back

negative and the child's

father was the woman's

husband, then most

women would say that 1
they were going to forget that the affair had

ever taken place. If the paternity results con-

finned that the lover was the father, then the

woman faced a new set of problems. Most of

the time the lover did not want anything to do

with the child and would be agreeable to the

woman raising the child as if it were her

husband's. However, if the man wanted to be

a part of the child's life, then the situation had

to be acknowledged and the woman's husband

and family would have to be notified. In these

cases, one can imagine that the marriage might

end in divorce, or. if the husband were loving

and understanding, the other man might be-

came an active presence in the child's life.

In retrospect, I find ethical problems with

the fact that many of the husbands were un-

aware that the child they believed to be theirs

was undergoing DNA testing. It seems to me
that a man has a right to know about medical

procedures perfomied on a child presumed to

be his own. Even if the DNA tests proved

that the child was not his, the father should

still have the right to know about and even to

refuse the testing. If the woman's husband is

willing to treat the child as his, I do not think

that anything should change if the tests

showed the father of the child to be the lover

and not the husband. Of course, others may
argue against this stance since the biological

father, if not the woman's husband, may want

to share responsibility for or have custody of

the child.

This entire testing procedure was tedious

and arduous for all those involved. People

waited for the results to aixive as if they were

It seems to me that a man has a right to

know about medicalprocedures per-

formed on a child presumed to be his

own. Even ifthe DNA tests proved that

the child was not hiSy thefather should

still have the right to know about and

even to refuse the testing.

waiting for God to speak to them. The atmo-

sphere of the lab was very tense and often very

depressing. Women, grasping their children

as if their lives were in danger, would simul-

taneously argue endlessly with the men who

accompanied them.

Being part of the laboratory staff placed

me in a unique and sometimes uncomfortable

position, because I was a priest and celibate.
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For one thing, people often believe that a celi-

bate priest cannot possess any insights into

the life of a married person and that he should

never get involved in the concerns of couples.

For another, many of my colleagues in the lab

used to approach me for advice with their own

personal problems. And further, a conversa-

tion about an entirely different matter would

often lead into a kind of confession of how it

feels to conduct tests that have such severe

social consequences for those involved. Many
of the students and other volunteers felt emo-

tionally drained after having conducted these

tests and delivered the results. Additional ten-

sion arose because some of my coworkers did

not appreciate having a clergyman among

them, and their animosity made the labora-

tory an extremely difficult work environment.

There were many times when I would ask for

assistance from volunteers who would sim-

ply ignore me.

My priestly status also affected many of

the men and women who came in to be tested.

Quite often, the women were reluctant to have

me perfonning DNA tests on their children. I

believe that they must have felt that I was

condemning them for their actions. Another

concern that they may have had was whether

or not I was associated with one of their fam-

ily members through the church community.

They may have thought that I would announce

the test results to their relatives.

My ordained status also contributed to the

way some women would approach me with

their problems with a sense of desperation.

These were the women whose lovers wanted

nothing to do with them or their child. They

looked to me for an answer if everything else

failed: if their would not take any responsi-

bility for their children, then perhaps the

Church would be a safe haven for them. These

patients were the hardest to work with; those

who did not want me to handle their case sim-

ply did not interact with me. These same

women, on the other hand, seemed as if they

were never going leave the lab. Even after

their testing was completed they would fran-

tically yell and cry for help. Unfortunately,

there was little that I could do for them at that

moment, as the restrictions that the labora-

tor>' placed on me required me to act more as

a detached scientist and less as a caring priest

in these situations.

The men who came in with the women
were much more comfortable with my pres-

ence in the lab and were verj' respectful when

speaking to me. They did not see anything

wrong with their actions: in their eyes, it was

natural for a inan to have numerous sexual

encounters, even with women who were al-

ready married. I believe that they truly felt

guilty about the situation that had resulted,

however, and thought that consenting to DNA
testing was the least that they could do.

Most days in the laboratory were very rou-

tine. The laboratory would see approximately

three or four cases per day. During my two

months there, one case in particular stands out.

One morning, two police officers escorted a

vvoinan into the lab along with three men, all

three in handcuffs. I did not understand what

was happening and thought that perhaps we
had made a drastic mistake with the results of

a test, that this woman was coming with her

brothers or cousins to start trouble, and that

the police had apprehended them before they

had the chance. After one of the police offic-

ers presented an official government docu-

ment to me. I understood the situation.

The woman, after having several sexual

encounters with each of these three men. had

become pregnant. She had decided not to

abort the fetus, thinking that one of the men

would eagerly take responsibility for the child.

She eventually gave birth to her son. The only

problem was she did not know which man was

the father. None of the men wanted to deal

with her or her child, and none wanted to take

responsibility for the child. For the most part,

contemporary society does not view having

multiple sexual panners as problematic, but

in this case, an ethical crisis arose. Despite

ever>' effort by the woman to get the men to

volunteer to undergo the DNA tests, each

tunied his back on her. In such cases where

the suspected father does not want to comply

with the woman's request to undergo DNA
testino. the govermnent of Greece can force
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him to be tested. The man has no recourse

but to comply with the law or be placed un-

der arrest. The police officers were basically

making sure that all three men went through

with the procedure. There were no measures

that the laboratory could take to protect the

rights of these men, because the lab itself is

also subject to the laws of the government.

At first, this simation did not seem espe-

cially problematic to me. from an ethical

standpoint. I felt that since the diree men were

responsible adults who willingly participated

in sexual relations with this woman, they

should be responsible enough to go through

with the steps needed to support the life of

the mother and her child. Issues regarding

the violation of individual human rights and

freedoms never crossed my mind until later.

As a priest. I understood the value of the in-

Ifthe principle ofautonomy prohibits

procedures and actions considered ethical,

such as providing medical aid when avail-

able to a sick person, then one must wonder

what will happen when a person loses his

or her autonomy,

dividual and how important it is to treat ev-

eryone as an individual, but the relevance to

this case did not occur to me at first. When 1

saw the young woman come into the labora-

tory with the three men. I really did think that

the suspected fathers should have their rights

suspended until they went through with the

testing procedure.

The position of the Greek government in

instances like this can be excused— or at least

understood—when one not only sees the so-

cial and economic crises that may occur for

the woman and her child, but also takes into

consideration the medical threat that may arise

when both parents of a child are not identified.

For example, if the father is a carrier of some

genetic disease, then there is a chance that the

child may carry the defective trait or may even

express the disease. If the child is a earner

and does not know it. then future generations

may also inherit the defective gene. If genetic

infonuation about the biological father can be

accessed, then early therapy and treatment of

disease in the child might be possible.

In addition, should the child ever need

some type of transplant (e.g., bone marrow,

kidney) in the fumre. often the father of the

child is considered to be a potential donor, as

well as the mother. If the fainily of the child

at least knows the identity of the biological

father, they can always attempt to elicit his

cooperation. Also, if doctors are able to iden-

tifv' both parents, then they may be able to

screen people in both of their immediate fami-

hes for matches. Knowing the identity of both

parents gready increases the chances that the

child will sur\'ive any potentially life-threat-

ening medical problems and procedures.

One must question if this reasoning is ad-

equate enough to wairant the violation of per-

sonal autonomy and

individual human
rights by the govern-

ment in mandadng ge-

netic testing. Can one

person's rights to au-

tonomy be put aside in

order that another per-

son or group of per-

sons may benefit? Are

the rights of the men to refuse a medical pro-

cedure in this situation less important than

the right of the child and mother to know pa-

ternity? These questions did not cross my
mind until later, when taking several bioeth-

ics courses taught from the interdisciplinary

science-and-religion perspective. Having

had previous experiences with bioethical is-

sues, I now realize that if there were adequate

standards in place, then violations of free-

dom and rights would not occur. If bioethi-

cists can show that standards they propose

do in fact look out for the general welfare of

society and individuals, there is a chance that

they can influence the creation of innovative

laws that are applicable to a variety of situa-

tions (e.g., in biotechnology, medicine, and

science, in general). Although as a Greek

Orthodox priest, I continue to hold firmly to

my faith, I have also learned that there are
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many instances when theology can learn

from both ethics and science. This is pre-

cisely one of those situations.

Respect for individual autonomy is an ex-

cuse that is widely used in today's medical

ethics to allow euthanasia and/or physician-

assisted suicide. However, through my bio-

ethics studies. I believe that such procedmes

are not only unfair and dangerous for the in-

/ had to remind myselfthat even though

I was a priest, at that moment I was also

a clinical scientist and not able get too

deeply involved in the patients* personal

lives, Ifound it was very difficult to

play both ofthese roles simultaneously.

dividual requesting them, but also dangerous

for the rest of society. If the principle of au-

tonomy prohibits procedures and actions con-

sidered ethical, such as providing medical aid

when available to a sick person, then one must

wonder what will happen when a person loses

his or her autonomy.

Should experiments and medical proce-

dures be perfonned on those whose autonomy

has been taken away? Is such action not ethi-

cal? I believe that Greek law is wrong in this

situation. Although the motivation behind this

action is sincere, governmental infringement

on individual rights sets a precedent for fu-

ture violation of human rights and freedoms.

If any govermnent has the right to force some-

one to undergo a test without the proper legal

trial or consent, then what will stop that gov-

ernment from forcing its citizens to undergo

genetic screening to determine, for example,

any predispositions to particular diseases or

behaviors? Can secret testing be stopped if

people do not have the right to refuse to un-

dergo testing altogether? Individual au-

tonomy must be a primary principle that is

respected by individuals, governments, and

other society-sanctioned organizations.

During the period of time 1 spent at the

lab, 1 tried my best to relay the love of the

Christ toward all the patients and colleagues

I worked with, while at the same time remain-

ing focused on the fact that 1 was in a scien-

tific environment that placed restrictions on

my priesdy role. I had to remind myself that

even though I was a priest, at that moment I

was also a clinical scientist and not able get

too deeply involved in the patients' personal

lives. I found it was very difficult to play both

of these roles simulta-

neously. Neither was avoid-

able; I could not stop being a

priest, nor could 1 disengage

myself from my scientific

duties and responsibilities.

The impact that religion

and religious figures play on

science and scientific re-

search is real. Since the time

of Galileo and Copernicus,

science and religion have always confronted

each other on key issues (e.g., evolution and

creation). Only recently have the two tried to

make an effort to see Truth in each other.

From my experience in the laboratory, I real-

ized that religion plays a vital role within sci-

entific research that should never be elimi-

nated. Science continues to make new dis-

coveries every single day. yet people are not

always able to comprehend many of these dis-

coveries and their concoinitant effects. Reli-

gious training enables a person to communi-

cate important understanding of how these

discoveries impact human lives. I believe that

the theological training of clergy should train

them to do this, and also that God bestows

this gift upon the clergy. Scientific and tech-

nological discoveries can sometimes be haz-

ardous to the well-being of Gods people.

It is up to the pastor to develop this abil-

ity to the fullest and to use it in order to help,

comfort, and explain the affects that science

and technology have on the lives of parishio-

ners. If I had been to provide this pastoral

comfort and attention to even one of these

patients, then the results that appeared on pa-

per may not have seemed as frightening to

them.
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Religion has other uTiportant contributions

to make to the scientific realm. There is al-

ways the fear that science will take its tech-

nology and its zeal for progress too far. The

technology to perform amazing feats such as

human cloning may be accessible to science,

but one has to stop and wonder whether or

not it is ethically or morally acceptable to

pursue these activities. If one applies ethical

and moral teachings from various religious

groups, one may be able to devise a universal

code of bioethical conduct. The knowledge

and simplicity of the early fathers of the

Church can provide modem science with the

conscience that it lacks.

This past year has been truly an eye-

opener for me. The science-and-religion

courses as well as the various ethical courses

that I have taken have revealed to me a differ-

ent manner of thinking. Although 1 am still a

Greek Orthodox priest and continue to hold

finnly to my faith's beliefs, dogmas, and tra-

ditions, I have also learned that there are many
instances when theology can learn from both

ethics and science. At the same time, any

course in ethics reveals that science alone does

not have all the answers to problems that daily

confront humanity. The legal systems of most,

if not all, countries are not ready to handle

the swift pace of science. This is where the

various other fields of study, such as theol-

ogy, philosophy, sociology, psychology, are

able to provide science and the judicial sys-

tem with helpful perspectives on the issues at

hand. When science, theology, and philoso-

phy learn to hear and mutually respect each

others voices, then and only then can society

continue to move forward.
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Coyote Medicine and Biotech Culture:

Mad Scientists, Jesus and Evil Aliens, and the

Dangerous and Uncontrollable Power of Women

Stephanie St. Pierre

Union Theological Seminary

The author explores a dialogue between Native American religion and culture, Chris-

tianity, and science, for the purpose of determining some ways in which Native American

religious tradition can offer a helpfid perspective and corrective for some of the theological

and ethical dilemmas that arisefrom historical interrelatedness ofscience and "conquering
"

Christianity. A kind of secular Christianity-of-conquest has been used as a justification for

unreflected and ethically dubious choices in science. Working with Trickster stories and

concepts, is it possible to engage the teachings of Jesus in new and subtle ways to make

critical assessments ofdevelopments in biotechnology?

Whether we know it or not, we all live

under the influence of "biotech culture."

Biotech culture encloses the entire world,

mapping the planet from outer space as it

maps the genes in our bodies, attempting to

reduce all living things to the status of data

and property through global commerce, the

use of bioinformatics, patenting and interna-

tional law. It is a culture ruled by science

and technology, controlled by computers, and

defined by a belief system that has strangely

evolved from mainstream Christian doctrine

to become something totally other, totally

secular and totalitarian in its effect. It is a

culture that encourages progress at any cost,

and measures success in terms of financial

profit and technological novelty. It is a cul-

ture that resists all attempts at controls placed

upon its relentless advancement, despite the

clear need for such controls. What has this

got to do with religion, Native American or

otherwise?

Vine Deloria suggests an affinity between

Native American religion and science in

many of his writings, including God is Red:

A Native View of Religion (1972) and The

Metaphysics of Modern Existence (1979),

and more recent works such as Red Earth,

White Lies: Native Americans and the Myth

of Scientific Fact (1997). I will explore that

relationship and suggest further that Native

American religion offers a needed theologi-

cal and ethical perspective to the mainstream

scientific view of things. In particular. Trick-

ster stories offer excellent material for reflec-

tion where science is concerned, and Coyote

is my favorite Trickster.

In "Trickster: The Sacred Fool," from his

book Other Words: American Indian Litera-

ture, Law, and Culture, Jace Weaver discusses

how the many variations of Trickster repre-

sent the way things work in liminal spaces.

Trickster is a breaker of barriers and an

eraser of boundaries. He moves
between heaven and earth, between
deity and mortals, between the living

and the dead.'

Weaver goes on to explain:

[Trickster is also a] creative figure, but

he does not create the world. Rather he

is a demiurge who shapes the world and
gives it form.'

Trickster is not evil but may play tricks and

can be cruel; Trickster is usually in trouble

or causing trouble. He is a sacred clown.

He is a teacher. Trickster appears in many

forms in Native American religion, often as

an animal, usually an animal that lives "in
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close proximity to humans but liminal to their

settlement." ^ Coyote is the sort of animal

that lives in liminal spaces. In mythic or ar-

chetypal or religious tenns. Coyote travels

the liminal spaces not only of geography but

of the mind, of the heart, spaces in individu-

als and in society. These spaces include the

intellectual and spiritual place in which sci-

entific discovery and new technologies are

born, the global-commerce/techno-wired

world, and the bodies of women. All of these

places involve power relationships and are

connected to or affected by biotech culture.

In order for us to learn how to live in or near

such a culture, we need Trickster.

One of the basic principles around which

many Native American religions are organized

is the appropriate way to deal with energy or

power: the power of the elements, such as rain,

lightning, or thunder; or the energy relation-

ships between Earth creatures and these pow-

ers, or between each other. Traditional Native

American religions carefully delineate these

relationships, and culture instills these core

beliefs into ritual practice. Through proper

action, the balance of power is assured and

there is a clear and steady flow of energy be-

tween poles. When the energy gets blocked

and unbalanced, that is when trouble occurs.

At such times, it is imperative that opposite

poles be anchored and solidly grounded. With-

out grounding, the danger is very real that these

energies can collapse in on themselves or fly

out of control into a state of total chaos— all

situations illustrated by Trickster stories.'*

Consider the following Cheyenne Trick-

ster tale:

Because the Great Mystery Power
had given Coyote much of his medicine.

Coyote himself grew very powerful and

very conceited. There was nothing, he

believed, that he couldn't do. He even

thought he was more powerful than the

Great Mystery, for Coyote was
sometimes wise but also a fool. One
day long ago, it came into his mind to

dance with a star. "I really feel like

doing this," he said. He saw a bright

star coming up from behind a mountain

and called out: "Hoh, you star, wait and

come down! I want to dance with you."

The star descended until Coyote
could get a hold of him, and then soared

up into the sky, with Coyote hanging on
for dear life. Round and round the sky

went the star. Coyote became very

tired, and the arm that was holding the

star grew numb, as if it were coming
out of its socket.

"Star," he said, "I believe I've done
enough dancing for now. I'll let go and
be getting back home."

"No, wait: we're too high up," said

the star. "'Wait until I come lower over

the mountain where 1 picked you up."

Coyote looked down at the earth.

He thought it seemed quite near. "I'm
tired, star: I think I'll leave now; we're

low enough," he said, and let go.

Coyote had made a bad mistake.

He dropped down, down. down. He fell

for a full ten winters. He plopped

through the earth clouds at last, and
when he finally hit the ground, he was
flattened out like a tanned stretched

deerskin. So he died right there.^

But the story doesn't end there for Coy-

ote doesn't remain dead. In fact, when he is

back on his feet, he is especially pleased with

himself and sees his survival and recovery not

as a gift from Great Mystery, which it is, but

rather as indication of his own extraordinary

power. His arrogance knows no bounds and,

not having learned his lesson. Coyote next

takes a ride on a comet, which turns out to be

the fastest thing in the universe. Coyote has

made another bad mistake and, indeed, even-

tually he is actually blown to bits by the sheer

force of the ride.

This story is an excellent reality-check

when seen as a parable or cautionary tale for

the process of scientific discovery. Consider

the dance of Coyote with the star as the rela-

tionship between scientists and research into

the atom, the development of nuclear tech-

nologies, the dangers and failures that are now

known to have resulted from the arrogance

and carelessness of scientists who did not re-

ally understand the existential reality of the

power they were dealing with and saw their

own power as more than adequate to handle

any situation. Have the lessons of those sci-

entific failures been learned? Are the scien-

tists engaged in cutting-edge research into the

human genome or the genetic manipulation

of seed crops likely to be more cautious, more

humble, perhaps? Considering the track

34 The Journal ofFaith and Science Exchange, 2001



record of the biotechnology industry so far.

the answer would have to be a resounding

"No. they have not!" In fact, like Coyote, they

appear to have missed the point completely.

Feeling more powerful than ever, they delve

into the very structure of living things, un-

raveling genes, splicing together the living

material of animals and plants, and so on.

They too may be on a wild ride through the

sky on the fastest thing in the universe, des-

tined to end in a disaster. On the other hand,

these scientific endeavors may possibly lead

to powerful and important new healing tech-

niques and real advancements in agriculture;

they may also lead to greater understanding

of the nature of living things and the interre-

latedness of all life. The beauty of Trickster

stories is that they allow for both possibilities

because of the essentially amoral nature of

Trickster energy; it does not belong at either

pole of a system of good and evil, but dances

madly back and forth and all around.

Some Native American communities are

particularly attractive to biotech enterprises

involved in gathering genetic material from

"controlled" populations with relatively ho-

One ofthe basic principles around which

many Native American religions are orga-

nized is the appropriate way to deal with

energy or power: the power ofthe ele-

ments, such as rain, lightning, or thunder;

or the energy relationships between Earth

creatures and these powers, or between

each other.

mogenous genetic patterns. The fact that data

on many Native American populations has

been carefully collected for over a century is

another reason these communities are attrac-

tive to researchers. And finally, more cyni-

cally, there are many Native American com-

munities that are highly vulnerable to outsid-

ers who can make big promises, though offer-

ing little of real value, in exchange for the last

thing many Native Americans have left to be

relieved of— the blood running through their

veins, the physical manifestation of their in-

digenous existence and attachment to the land.^

Fortunately, many such communities and tribal

governments have been or are in the process

of developing ways to protect themselves, le-

gally and culturally, when outside researchers

come calling. Some communities are even

finding ways to collaborate with researchers

in ways that benefit individual study partici-

pants, the whole community, and society at

large.

So, how does Jesus fit into the picture?

And evil aliens? Evil aliens? Consider Jesus

first. On the one hand, if those involved in

the various enterprises associated with bio-

technology chose to look to the life and works

of Jesus Christ in order to find the best path

through the complex choices and endless

ambiguities they face, it would be a great

comfort. That Jesus is a Trickster— breaker

of barriers, opener of doors, crosser of all

kinds of boundaries— seems to be an unar-

guable point if one bases one's opinion on

Gospel. However, in "Trickster: The Sa-

cred Fool," as Weaver

discusses the Chris-

tian/Native encounter

and Jesus as Trickster,

he makes the salient

point that the ambigu-

ity inherent in such a

figure does not sit well

with "modem society/

the church/those in

power/the West." ^

Unfortunately, it is

precisely that ambigu-

ity that is required if

one is to think with any clarity about bio-

technology. The differences between Native

American religions and Christianity that

Deloria lays out, particularly differences re-

lating to space/time and history/geography,

suggest a necessary counterpoint to the of-

ten short-sighted view preeminent among

many of those advancing biotech culture.^

So, though Jesus ought to be and can be a
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teacher and a guide for Christians pondering

weighty biotech issues, he is not necessarily

going to be regarded as such.

Then again, the secularization of Chris-

tianity in the U.S. and its political and eco-

nomic ties to big business suggests a prob-

lematic and chilling theological and ethical

situation where conflicts of interest, a strong

culture of denial, and an inability to deal with

ambiguity in public debate does not bode

well for meaningful Christian participation

in dialogue about biotech culture. Yes, Jesus

is clearly a Trickster, but Christianity has be-

come so closely tied to scientific progress

that it has little credibility as an honestly criti-

cal institution at this point. This doesn't

mean Christian theologians and Christian

ethicists shouldn't be addressing biotech is-

sues - they should - but it is vitally impor-

tant to admit that real conflicts are inherent

in the complicated relationships between

Christianity and biotech culture; it is vitally

important to acknowledge the need for es-

pecial rigor in looking at these relationships

in the context of making judgments and de-

cisions that affect whole cotimiunities of hu-

man and nonhuman experience and exist-

ence in vast and often permanent ways. It is

This story is an excellent reality-check

when seen as a parable or cautionary tale

for the process ofscientific discovery.

Consider the dance ofCoyote with the star

as the relationship between scientists and

research into the atom.

vitally important for Christians to reclaim the

Trickster in Jesus.

\a contrast to the Christian situation regard-

ing biotech culmre, the way in which Native

American religions have survived hundreds of

years of colonization, and the way in which

they has been revived in the past twenty years

are both points in favor of Native religions'

being separate enough from mainstream power

structures that they can offer some clear vision

about what is going on and what ought to be

done about it. In God is Red, Deloria wrote:

[T]hrough nearly two decades while

American Indians were rediscovering

the integrity of their traditional

religions, the rest of American society

has torn itself and its religious traditions

apart, substituting patriotism and

hedonism for old values and behaviors.'

Deloria goes on to a discussion of the so-

cial gospel and the Church's involvement in

the Civil Rights movement, and he shows an

interesting view of how mainline Christian

churches have become enmeshed in strange

relationships with government and big busi-

ness, acting as a critical check at times, but

restricted in very particular ways—fenced into

realms of acceptable critique, and fenced out

of the most important areas where the biotech

industry is concerned.

When the social gospel was brought

into full confrontation with the

American political system in the Civil

Rights movement (and there was plenty

of social gospel ideology in the War on
Poverty), traditional Protestant theology

thwarted its realization.'"

Deloria's critique of scientific dogma is

no less compelling than his critique of Chris-

»; tianity and the churches.

He challenges scientific

sacred cows such as evo-

lution," and embraces

the work of controversial

figures. I think his long

digression into the work

of Velikovsky, for ex-

ample, is not simply a

statement of his personal

^ views on this alternative

take on the history of the world and every-

thing in it. As he admits, Deloria's agenda is

to "create a new understanding of planetary

history." '-
I think Deloria is pushing the

Trickster motif really hard here, telUng pro-

vocative scientific stories, thereby demon-

strating that anybody can find a theory and

data to prove a point. Like biblical proof-

texting, this kind of scientific proof-texting

may lead to a tightly knit argmnent that ap-
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pears to make sense, though it may have noth-

ing to do with the reality of collective experi-

ence. By deliberately choosing a controver-

sial view, a view which many consider ridicu-

lous, Deloria is playing the Trickster himself.

We will probably never know if the world

was originally populated by evil aliens (or

even benign ones), though perhaps Deloria

would suggest that as a focus of human ge-

netic studies. Rather than take blood samples

of Native peoples in order to search for lucra-

tive new genetic treatments or to segregate

the human race better, why not search the ge-

netic material of the European conquerors?

Why not look for "tracks" of evil aliens within

the DNA of the conquerors? Is it possible

that Deloria has seen too many episodes of

"The X-Files"? Or is this another way in

which the need for questions and checks on

the unregulated researchers can be tackled?

So, then, what about Trickster and

womenl Some of the most worrisome devel-

opments in biotechnology are closely or di-

rectly related to issues around women's

power, the power of bringing life into the

world. Some might argue that the most praise-

worthy aspects of biotechnology are its of-

ferings of fertility to the infertile. What could

be more sanctified, more biblically correct?

Abraham and Sarah would have been thrilled

had they been given the option of an in-vitro

fertilization, would they not? The other tra-

ditional realm of women's power, agriculture

and the care of seeds, is another place where

biotech offers brilliant solutions to age-old

problems. Such offers should be examined

closely.

In most pre-contact Native American cul-

tures, women's power was highly regarded.

It was understood that women, like Mother

Earth herself, were a source of life: women's

place in the community was to give it life

through the birthing of new members, as well

as through the process of feeding power into

the people. It is a mistake to discount the care-

ful way in which Native American women
approached (as many still do) their work of

growing, gathering, and preparing food. All

of these activities were (and are) rituals in and

of themselves. In a sense, women function

as medicine people from puberty on: they are

always working with power.

At least until recently, most scholars and

researchers have been dismissive of the roles

of Native American women. '^ For the most

part, women have been relegated, by anthro-

pologists, ethnographers, and other social sci-

entists, to the margins. Many descriptions of

women in Native American cultures lead one

to believe that menstruation is a particular

problem, that for its duration women are con-

sidered "polluted" and dangerous, and that

they are constrained from interaction with the

rest of the community and treated as pariahs.

It seems likely that this is an ethnocentric pro-

jection of the Judeo-Christian purity codes

onto Native American cultures. The impres-

sion is given that menstruation itself is some-

how the defining characteristic of a woman's

place in her community. This interpretation

misses the point in serious way. Menstrua-

tion is no more the defining characteristic of

women's place or women's power than the

disappearance of the moon is definitive of its

course through the sky or its profound and

powerful effect on the earth and its inhabit-

ants.

Women's power resides in women's na-

ture, in the ability to connect directly with life

force. This power waxes and wanes (like the

moon) and appears to various effects at dif-

ferent stages of a woman's life, a fact evi-

denced throughout Native American ritual and

alluded to in many Trickster tales. Coyote is

often getting into trouble because of his at-

tempts to steal power from women or by trans-

gressing the rules about how women's power

is to be kept in balance. Women's power

shows itself in all phases and experiences of

women's lives: childhood, puberty, virginity,

fertility, heterosexual activity, homosexual

activity, pregnancy, childbirth, postpartum,

menstruation, menopause. The multivariate

nature of women's power cannot simply be

replicated in a Petri dish, by in vitro fertiliza-

tion. Again, Trickster might serve as educa-

tor in response to biotech culture's misappro-

priation of women's power. Space does not

allow more Coyote stories, but Coyote's mis-

adventures with girls and women usually have
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hilarious results, often resulting in Coyote's

losing various and sundry (and sexual) body

parts, or even his life— until the next time. The

girls and women are often given valuable gifts

in the process.

To sum up. Trickster stories teach about

the boundaries and oppositions that are a nec-

essary part of life in a universe powered by

negative and positive energies/polarities. It

is Trickster's ability to maneuver in, over, and

around complex arrangements of power, suf-

fering extreme consequences but always com-

ing back to test the limits another time, that

makes for an excellent balance of powers. At

the same time, it perhaps suggests hopeful pos-

sibilities for one of the most extreme endeav-

ors of human beings in relation to life itself,

that of biotechnology. Unlike Western

thought, which sets up hierarchies and slices

these ambiguous relationships of opposition

into discontinuous opposite polarities, tradi-

tional Native American thought allows for

more give and take, for a greater fluidity be-

tween poles; it may even offer a guide for

Christian thought to engage itself with biotech

culture in new ways, more subtle ways, in or-

der to offer a critique that has genuine integ-

rity, to reclaim the Trickster Jesus.
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Science and the Church? Of course.

It's a long-standing relationship, one that this Church supports. In 1997 the General

Convention established a Committee on Science, Technology and Faith, reporting to

the Executive Council. In the 2000-2003 triennium, the Committee is addressing the
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• if you are looking for better integration between your vocations as a Christian and

as a scientist/engineer/health professional.

• if you want some help in organizing a parish, diocesan or provincial dialogue in
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World Community: SEARcmNG for a Global Cosmology

Cheryl L. Genet
The Graduate College

The Union Institute and University

Every culture in history has had a cosmology, a myth about origins. Such cosmologies

provide societal and religious structure, ethics, and morals. Driven by mass communication,

hiwuiiiity is rapidly moving toward a world comnmnity. IndividiicU cultures have been increas-

ingly thrown into conflict, causing fear and defensive reactions. Global humanity needs what

no culture has ever been without: a unifying cosmology. Many who are seeking fruitful dia-

logue between faith and science have become intimately involved in searching for such a cos-

mology. In the same spirit, others seek a more productive interfaith dialogue. Complex-sys-

tems approaches and process thinking may provide a model for both.

Paul sat at the kitchen table with his head

in his hands. He and his wife Heather had

decided, after several mouths of research, to

home-school their two children, Dwight, aged

13. and Caroline, aged 10. On the table in

front of him lay several textbooks that he had

been assessing for their suitability as instruc-

tional aids for their science curriculum. All

of them taught evolution, either openly or

implied. How could they as parents tolerate

a science curriculum for their children that

seemingly taught that they were the acciden-

tal results of uncaring and purposeless forces

of nature? He and Heather had carefully nur-

tured their children's love for Jesus and their

Heavenly Father who created them in the di-

vine image and likeness. The Biblical story

of creation makes it clear that in the begin-

ning God fonned the world and made the ani-

mals and plants, and Adam and Eve, out of

nothing, by God's spoken Word alone. Evo-

lutionary science threatened everything they

believed about human existence and divine

creation.

In fact, the teaching of evolution and the

bans on prayer in public schools had been

powerful motivators in their decision to bring

the children home to a more protected envi-

ronment for their education. Ed. one of the

members of Paul's law finn, served on the

district school board and had recently been

instrumental in blocking the teaching of cre-

ation science in the local public schools. Ed
clearly expressed his concerns about his chil-

dren being taught religious views to which he

did not hold, views he felt were detrimental

to his children's education. Paul liked Ed, but

was frightened by Ed's belief that science is

the only reliable source of knowledge.

Tired of worrying. Paul looked up at the

clock and saw it was time to leave for work.

He made a mental note that he needed to get

on the Internet that evening and order books

for the children from Focus on the Family's

Odyssey series. When the children were very

young. Heather had come across an article

about a psychological study on the social and

educational benefits of reading to children.

They had carefully nurmred their children's

love of reading ever since. On his way out

the door. Paul grabbed his Lipitor and downed

his daily dose. He had worked hard at exer-

cise and diet but he still struggled with high

cholesterol levels. Tomorrow he and Heather

would try contacting a textbook company in

the South they had heard produced evolution-
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free material for Chrislian schools. Surely

there had to be an answer to their dilemma.

The above scenario is fictitious, but it is

typically descriptive of the world of evangeli-

cal Christians in the United States.' Their faith

rarely comes into conflict with physical, so-

cial, or medical science, or with technology.

Evolutionary theory, however, even though

well-supported by scientific evidence ofmany

sorts, raises severe problems. On the other

hand, those who have come to see evolution,

not as just an acceptable scientific statement

on origins, but a confirmation of their secu-

lar, nomeligious beliefs, see atlempts to re-

ject the teaching of evolution in schools as a

threat to high-quality education.

Meanwhile, halfway around the world, ex-

tremists in the Arab world are making suicidal

coiTuiiitments to destroy the godless techno-

logical giant of the West that they feel Ihreat-

Searchingfor a world-inclusive cosmol-

ogy is a key aspiration ofmany who live

and work at the interface of religion and

science.

ens their beliefs, their way of life— indeed,

their very existence. The secular, economic,

and technologically driven society of the U.S.

is anathema to the mystical, Allah-centered

faith on which they base their daily lives.

Ironically, science, the wayward child of me-

dieval Christianity— itself the enemy of Is-

lam— has challenged and frightened both

Christian and Muslim alike in one forai or

another.- Why is there such fear and mistnist

of other points of view, other ways of life?

A partial answer lies in the consideration

of cosmologies. Every culture in recorded

history, and presumably even before, has had

a cosmology: a belief about the nature and

origin of the world, including human beings,

and about the existence of the divine.^ These

cosmologies are expressed, in part, through

myths. Myth does not here mean a fictional

story. It refers rather to the stories told from

one generation to the next that define a

culture's ontological understandings and pro-

vide direction for the development of ethics,

morals, and the structure of the daily lives of

individuals. These stories are associated with

religious beliefs and ritual, and they are es-

sential to the cohesiveness of the culture.''

Throughout history, the cosmologies and

religions of various peoples have come into

conflict with those of surrounding cultures.

Wliile cosmologies, myths, and religion hold

a society together internally, externally they

create an "us/them" mentality that breeds fear,

mistrust, arrogance, hatred, and wai'. Religions,

cultural groups, and nations with differing cos-

mologies often come into conflict.^ For in-

stance, the Western world, for the most part,

now bases it cosmology on science.^ The

United States, however, sustains much inter-

nal conflict with tliis science-based cosmology,

in part because of the phe-

nomena of evangelical

and fundamentalist Chris-

tianity. found in large

numbers only in America,

and also suffers external

conflict with other cul-

mres and faiths, such as

* Islam.''

What makes this problem of conflicting

cosmologies so extreme in the modem world

is mass communication. Modem technology

has brought with it heavy and unavoidable

contact between diverse cultures, religions,

and cosmologies. Air travel to any part of the

world, audio and visual communication via

phone, radio transmission, television, and. of

course, the iutemet. have launched humanity

inexorably toward becoming a world commu-

nity. No cultural group is able to isolate it-

self, practically speaking, within tribal, vil-

lage, or even national boundaries. Not even

the family unit of the Evangelical Christian,

the fundamentalist Muslim, or the Orthodox

Jew can isolate itself from the influence of

the outside world.

Meanwhile, science and technology, and

even faith and religion, support economic and

political opportunism that often works toward
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social and ecological destruction. Global hu-

manity is in desperate need of what no com-

munity of humans has ever been without—

a

directive and unifying cosmology. They must

find this cosmology together, or they may per-

ish together. And the beautiful pale blue dot.

suspended in the blackness of space, will con-

tinue on, without its remarkable inhabitants,

who simply could not achieve their full po-

tential for abundant life.

Of course, even though the prevailing

wisdom ofmany experts says that this gloomy

scenario should be taken seriously, many pos-

sible futures await the human species. Still,

it cannot be denied that humans must face the

realities of their global presence. They are

no longer small bands of hunter-gathers. They

dominate Earth in many diverse ways. They

are a species conscious of themselves, their

world, and reflective upon their own actions.

They are able to understand and predict the

behavior of matter and energy, to know that

they may be laying the foundations of their

own destruction, and that they may have the

means to control their destiny. A global cos-

mology could create a consciousness of plan-

etary wholeness that celebrates its own diver-

sity, instead of an attitude of fragmentation

that causes fear and mistrust of neighbors

around the block, or around the planet.

Searching for a world-inclusive cosmol-

ogy is a key aspiration of many who live and

work at the interface of religion and science.

The unique interdisciplinary nature of inquir-

ies into the relationship between religion and

science give these inquiries both a special

advantage in working toward articulating a

global cosmology and a predisposition to do

so. There is also a need for positive global

interfaith relations as an expression of the

sense of an emerging world community. The

cosmological difficulties experience by Paul.

Heather, and Ed in the opening scenario, are

centered on the evolution/creation debate,

which is largely aAmerican phenomenon: but

the challenges of interfaith relations and of

the interface between religion, science and

technology exist worldwide.

Many thinkers, in their explorations of the

relationship between religion and science,

have developed categories of interaction that

help provide useful clarification. Likewise,

theologians and ethicists who specialize in

interfaith understanding have also classified

their efforts into categories. It is my position

that these classifications might be enhanced

and brought into fuller dialogue with world

community and global cosmological thought

by considering a new category for each set.

Beginning with the religion-and-science

interface, two of the more clearly defined clas-

sifications are those of Ian Barbour, recent

winner of the Templeton Prize for Progress

in Religion, and .lohn Haught. a theologian at

Georgetown University. Their categories

make use of two important concepts, namely,

conflation and consonance.^ Conflation is the

merging of two different concepts into a single

one. often done without conscious thought. I

shall give two very different examples of this.

One is the attempt of biblical literalists to pro-

mote scripture as accurate science, uncon-

sciously buying into the societal assumption

of science's validity. The other is the scien-

tific materialists' unsupported atheistic con-

clusions drawn from the findings of science,

with no notice taken of the implicit faith

placed in the orderliness of the universe that

makes it knowable. In both cases, there is a

conflation of science and belief, a commin-

gling of the two. Consonance, on the other

hand, while retaining clarity of thought about

the epistemologies of science and religion,

looks for accord or agreement, fostering the

development of novel and productive think-

ing about the single reality they may both be

describing.

Although Haught's and Barboiu^'s catego-

ries are quite similar. Haught's are the most

alliterative, and hence the easiest to remem-

ber—each of his four categories begins with

a "C". They also readily lend themselves to

at least one outcome of this discussion, which

is the suggestion of a possible fifth "C" cat-

egory. I discuss this flfth "C" further on in

this paper, but it is instructive first to exam-

ine briefly the initial four categories.
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Haught"s first categon' of approach to in-

terface is conflict. This position is that sci-

ence and religion cannot be reconciled and

that conflict is perpetuated by the careless

mixing of both science and religion with

metaphysical and philosophical assump-

tions.

On the other hand, the second category,

contrast, places science and religion in such

separate spheres of knowing that not only is

there no conflict between them, there is not

even any method to compare them or to de-

fine any interface between them.

Haught's contact position, the third "C".

seeks dialogue between science and religion,

encouraging interaction and looking for con-

sonance. It recognizes that science and reli-

gion are distinct ways of addressing ontologi-

cal questions, yet they cannot be isolated since

they both contribute to knowledge of the same

reality.

Contact proposes that scientific

knowledge can broaden the horizon of

religious faith and that the perspective

of religious faith can deepen our

understanding of the universe.'"

Haught's fourth category is confirmation.

This category reflects the historical and cul-

tural roots of science found in the Christian

worldview in the West. Science, for Haught,

becomes the foundation for contextualizing

the divine, which moves the universe onto the

path of self-transcendence, or evolution. And
Western Christian theology, influenced by

Greek thought, is the foundation that permits

science to think in terms of a rational, orderly

world that can be understood by the human

mind.

Scientific complexity theory and its pos-

sible relationship to process theology sug-

gests that the consideration of a fifth "C"

might be fruitful in approaching the rela-

tionship between science and religion. Pai^a-

digmatic shifts in theoretical science often

bring about new ways of looking at the

world and new philosophical and theologi-

cal responses. There are many who believe

that complexity, with its concepts of self-or-

ganization and emergence, will create yet

another new understanding of the nature of

reality. '" As Bruce Weber, professor of bio-

chemistry and co-author of Darwinism

Evolving, has suggested in a recent work-

shop on Rel i gion in the Age of Science, "The

recently emerging sciences of complexity

may well be giving rise to a new worldview."

He writes further:

Within an expanded naturalism, self-

organizational principles, which may be

deeply ingrained in nature, may work
subtly with selective principles to

produce emergence. The sources of

order may be deep in nature giving the

potential for evolution witliin freedom.

This could have interesting theological

implication."

Many applications of complexity theory

are in their infancy, and not all scientists be-

lieve they are all that revolutionary. But

complexity appears to many to have great

possibilities for new ontological statements

and for "wholeness" thinking.'- Contact,

and even confirmation positions, while of-

fering the possibility of productive dialogue,

may not offer the capacity to encompass

complex global relations. These two posi-

tions are satisfying to the human mind be-

cause they provide specific solutions and

they have considerable operational value.

But evolving a global cosmology that can

bring diversity into wholeness without de-

stroying uniqueness may require a much
braver and far more unsettling approach.

Complexity and chaos theory may provide

just such a model.

Courage to be unsettled describes the re-

quirements necessary to base a cosmology on

complexity. The edge of chaos, replete with

non-linearities and unactualized potentialities,

is not a place where the human mind com-

fortably resides.''' It is. however, a place bal-

anced between vast possibilities and tradi-

tional thinking that could produce a new,

emergent, and stable cosmology— one that

could serve functionally in a wide range of

cultures. Self-organization could be consid-

ered a model for understanding the appar-

ently random synergies that produce entirely

new and innovative solutions to old prob-

44 The Journal ofFaith and Science Exchange, 2001



lems: thinkiug-outside-the-box strategies.

Emergence encourages one to think of the

possibility that humanity is creating an evo-

lutionary transformation on the planet, a new-

worldwide community that will not be a sum

of its old parts, but a wholly new entity. Fi-

nally, complexity theor\' takes into consid-

eration the whole system and the intimate

and intricate relationship of its parts, not in

static sameness, but in dynamic process.

This makes possible a philosophical connec-

tion to process theology which itself em-

braces temporal change and intercomiected

activity.'"

Process thought takes the scientific con-

cepts of evolution, complexitv'. and emergence,

and applies them to new theological under-

standings of the transcendent divine and the

operation of the immanent divine that could

transform rather than homogenize the world's

great wisdom traditions.

Piocess theology, draw-

ing on complexity

theory, may have

unique ability to work

toward a globally inclu-

sive cosmology. Both

Haught and Barbour see

evolutionary science as

particularly capable of

transforming the ways

in which the divine is conceptualized, and both

of them incorporate process thought and the

implications of complexity theorv' into their

discussions of science-and-religion interface.
'^

Barbour's writes:

Process philosophy has developed a

systematic metaphysics that is consis-

tent with the evolutionary, many-
leveled view of nature. .

..^*

Understanding the universe in terms of spon-

taneous, synergistic, and self-organizing pro-

cesses, rather than the artifacmal results of lin-

ear and reducible processes, and in terms of

emergent phenomena rather than static being,

permits more holistic constructs within which

to accommodate human diversity peacefully.

As mentioned above, those with ecumeni-

cal and interfaith concerns have also devel-

oped categories to express the ways in which

different religions interact with one another.

Excliisiviry designates the "we're right and

you're wrong" approach. InchisiviTy retains

the sense that "we're right" but acknowledges

that other faiths contain some "truths." Plu-

ralism allows that all approaches to divine un-

derstanding are equally acceptable. But each

of these categories assumes a sense of a static,

predefined faith position that restricts the pos-

sible solutions for interfaith dialogue. 1 sug-

gest that process could be a fourth ecumeni-

cal and interfaith category, just as complexity

could be a fifth science-and-religion interface

category, thus opening up the possibilities for

ecumenical, interfaith. and science-and-reli-

gion relations within a global cosmology.

Cosmologies and myths are intimately

associated with the particular culture within

which they developed. They evolve within

But evolving a global cosmology that can

bring diversity into wholeness without

destroying uniqueness may require a

much braver andfar more unsettling

approach. Complexity and chaos theory

may provide just such a model.

the individual culmres through the experience

of the members of those culmres. Even if the

sciences of complexity and the theologies of

process thinking could contribute to a conso-

nant model for the cosmology of a world com-

munity, could such a model be transferred

mythically— or transferted at all— to accep-

tance and usefulness in the daily lives of

people around the globe? The objection might

well be made that attempting to develop a glo-

bal cosmology would, in effect, be imposing

it on multiple culmres from the outside. This

objection can be answered, however, if the

world community itself becomes an "indi-

vidual culture" and the new global cosmol-

ogy is seen as developing organically out of

this emerging conmiuuity. brought into mythi-

cal form by the very people who are experi-
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encing this final transition to world-sized com-

munity boundaries.

Standing in awe before both the hiwful-

ness and the mystery- of the universe through

both science and faith can enhance the under-

standing of reality. Could Paul and Heather,

and Ed as well, be encouraged to expand the

number of possible solutions to their dilem-

mas through applications of more complex

global viewpoints? Would the reduction of

"us/them" thinking through more global cos-

mological approaches lessen their fears for

their childi-en? Could such thinking lessen the

need for families, religions, and even nations

to feel they must protect themselves from the

perceived destructive cosmologies of others?

Could they be encouraged to see themselves

and others as just having differing understand-

ings of the same complex reality?

The "us/them" mentahty has traditionally

found expression in a "protect and defend"

mechanism. This is no less the case in sci-

ence-and-religion and multi-religion interface.

RoUo May stated it well in his book Freedom

and Destiny:

Whether scientist or religious, the

dogmatic person is one who fears

secretly that he must crystallize his

beliefs or they will evaix)rate.... He
fears this truth will disappear unless he

puts a firm stockade around it.'^

Complexity and process approaches to

building the sense of world coimnuuity could

ultimately lessen the sense of "us/them" and

build the sense of "we," bringing down the

stockades like the Berlin Wall. This would

allow members of various culmres and reli-

gions to venture out into a larger understand-

ing of a global reality without jeopardizing

their own stability. A great strength of view-

ing any system, human or otherwise, with an

eye to complex dynamics is that there is no

privileged perspective. Like six blind men

describing the elephant by the way it feels,

depending on where they are touching it,

multiple views of reality serve better to de-

scribe the whole. In her article "Physics and

Faith: The Luminous Web," Barbara Brown

Taylor saw, as she was introduced to complex-

ity theory, that it provided a new model for

her life in conmiunity. She thought it was re-

markably consonant with the biblical models

she knew so well. She now argues that "the

laws of complexity' provide a third way be-

tween a literal reading of the Bible and blind

chance operating in evolution."'*^ Perhaps

complexity theory could provide such conso-

nance, as well, for peoples of various differ-

ent denominations, faiths, and beliefs.

Finally, as it emerges, a global cosmol-

ogy might inherently support the many efforts

around the globe to address improvements in

the human condition and to assure the survival

of life on earth. In this light, it would first

encourage equal opportunities for the contri-

bution to human affairs of both men and

women of all culmres and races. It would draw

on the wisdom of the world's religions and

cosmological myths, seeking not to conjoin

them but to celebrate their unique spiritual

descriptions of reality. It would include, but

not aggrandize, the knowledge that scientific

research contributes, and it would come to

terms with technological advancements. It

would encourage political and economic sys-

tems that seek to balance the needs of devel-

opment, global commerce, and progress with

strategies that seek to retain or restore plan-

etary ecological health and promote human

rights.'*^ And finally, it would take into ac-

count the path of human development in rela-

tion to our technologies and other living

things, and incorporate the attendant implica-

tions into a vision of humanity's future.-"

Many believe there is a great potential in

the philosophically related concepts of com-

plex-systems thought and process theology to

provide the foundations of a global cosmol-

ogy for a world community. It remains to be

seen, however, if this rich potential for a new

myth, a new story for all of huinanity, can be

manifested in a manner that inspires and en-

riches the human experience of citizens of one

tiny world suspended in the vastness and

beauty of the universe.
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Endnotes:

1

.

Although this is a fictional scenario, it is

based on two evangelical families with whom
I am well acquainted, and other friends who
are unalterably opposed to teaching creation

science or to allowing prayer in public schools.

2. Even though the rise of science is tradi-

tionally associated with the Renaissance,

Wertheim points to the seeds of thought, sown

in the Medieval period, that made scientific

thought possible, the seeds of mindybody du-

alism.

3. I have adopted the use of the word "di-

vine " from Kevin Sharpe. He chose the use

of the word "divine" because he wanted "to

look at the 'divine being,' God, " without the

limits set by religious traditions, bias, culture,

or commonplace parlance" (p. x). Yet he is

not entirely satisfied with this choice as there

is a loss of some meaning and of strength from

the use of the word God. Still, 1 feel its use

has a tendency ecumenically "to open up" sci-

ence and religion inquiries.

4. Blaut, in his discussion of the Western

European myth of superiority that led to co-

lonialism, gives a nice description of the part

that Christianity, hence religion, played in this

myth of superiority. Unfortunately, he then

dismisses its relevance to his argument on the

grounds that the argument is "grounded in

faith and cannot be tested empirically" (p. 60).

In one short sentence I believe he completely

undoes an otherwise carefully researched and

stated book-length argument by dismissing the

importance of cultural myth, or cosmology.

He also reveals the inherent modem Western

bias that empirical evidence, or science, is the

only reliable form of knowledge.

5. Anderson describes this "us/them" men-

taUty in terms of "imagined communities" in

a manner that sheds interesting hght on the

ingredients of nationalisnL
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6. To quote Wertheim: "Since the eigh-

teenth-cent ur> Enlightenment we have lived

in a culture that has been overwhelmingly

dominated by material rather than spiritual

concerns. In short, in the modem West we

live in a profoundly materialist and physical-

ist age" (p. 31).

7. Larson's Pulitzer Prize winning book is

a thorough and fascinating look at the '"evo-

lution/creation" debate in the United States.

He carefully traces the history of evangelical

and finidamentalist resistance to evolutionar>'

theor>', as well as its cuiTent status, using the

Scopes "Monkey" trial as a focal point. I

highly recommend this book to anyone wish-

ing to understand this complex debate.

8. These categories and discussions of con-

flation and consonance can be found in

Haught's Science and Religion, and Barbour's

Religion and Science.

9. Haught, Science and Religion, p. 18.

1 0. Depew and Weber argue that an under-

standing of the dynamics of complex systems,

applied through self-organization and emer-

gence, can add new dimensions to the pro-

cesses of evolutiouar}' selection, without ne-

gating selection as a central tenant of Darwin-

ian descent with modification. I believe this

application of complexity theory provides a

rich interpretive scientific structure for philo-

sophical and ontological consideration.

11. Weber.

12. In 1993, twenty cross-disciplinary

scholars were brought together by the Center

for Theology and Natural Sciences in Berke-

ley. California, in conjunction with the Vatican

Observatory; to explore the theological and

philosophical implications of chaos and com-

plexity as they concern the idea of divine ac-

tion in the world. The proceedings of this

landmark conference were published, and they

provide an in-depth understanding of com-

plexity and chaos from many perspectives.

13. Gleick sums up the nonlinear nature of

chaos by stating that "twisted changeability

inakes nonlineaiity hard to calculate [and non-

intuitive |. but it also creates rich kinds of be-

havior that never occur in linear systems

[unactualized potentialities]" (p. 24; brackets

mine). He also provides a comprehensible

discussion of the incomprehensible subject of

chaos.

14. Barbour, p. 285.

15. Haught has done an excellent job of

incorporating both process and complexity

thinking in God after Darwin. He is particu-

larly insightful in his discussions of the prob-

lem of evil in a God-created universe.

1 6. Barbour, p. 284.

17. May. p. 202.

18. Taylor, p. 4.

1 9. Coon sees many of these efforts to im-

prove the human condition naturally emerg-

ing out of a progressive trend from small tribes

to a world community.

20. Genet gives an excellent history of the

development of humanity s relation to "ma-

chine partners" and domesticates (plants and

animals) in cultural evolutionary terms. He
sees this historical insight as key to what the

future might hold.
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Prigogine and Pannenberg: Theological and Scientific

Perspectives on Contingency and Irreversibility

Stephen G. Henry
New College

The University of Oxford

Tfie author demonstrates how Nobel Laureate Ilya Prigogine's pioneering work on dissi-

pative structures and non-equilibrium thermodynamics might be used to answer theological

questions about contingency and irreversibility that theologian WolfJiart Pannenberg posed

to scientists twenty years ago. Prigogine 's reformulation ofclassical dynamics and his math-

ematical model of irreversibility seem to corroborate Pannenberg 's claim that natural phe-

nomena must be both contingent and irreversible, if the Christain worldview is correct. Tlie

writings of Prigogine and Pannenberg provide an interesting example of the methodological

difficulties encountered when comparing scientific and theological worldviews.

The influence of Protestant theologian

Wolfhart Pannenberg stems largely from his

daring attempts to bring theology into produc-

tive dialogue with branches of knowledge

from which it is often considered estranged.'

Although he is best known for his belief that

the study of the Christian gospel cannot be

divorced from the study of history,^

Pannenberg's conviction that natural theology

occupies an indispensable place in Christian

scholarship is equally significant.

In many American universities, theol-

ogy—the study of the world in the light of

religious doctrine— has been replaced by re-

ligious studies— the study of religion in

worldly terms.^ God-of-the-Gaps theologies,

which enjoyed limited popular resurgence

following the development of quantmn me-

chanics, were quickly recognized as futile at-

tempts to resurrect an image of God that no

longer enjoys the public's confidence." More

commonly, theologians today— and their sci-

entific colleagues— take the position that the-

ology and science caimot communicate one

with the other because they are separate ap-

proaches to knowledge with incommensu-

rable methodologies.^ Pannenberg recognizes

that, given the limitations of science's mate-

rialistic worldview, the alienation of science

from theology is as unsatisfactory and unre-

alistic as theological attempts to dispute sci-

entific evidence. Theology must develop a

satisfactory means of engaging with science

if it hopes to make relevant and credible as-

sessments of twenty-first century science.

One of Pannenberg's boldest attempts to

foster such engagement is his 1981 Zygon ar-

ticle, "Theological Questions to Scientists."

There he poses the following questions:

1

.

Is it conceivable, in view of the

importance of contingency in natural

processes, to revise the principle of

inertia or at least its interpretation?

2. Is the reality of nature to be under-

stood as contingent, and are natural

processes to be understood as irrevers-

ible?

3. Is there any equivalent in modem
biology of the biblical notion of the

divine spirit as the origin of life that

transcends the limits of the organism?

4. Is there any positive relation

conceivable of the concept of eternity to

the spatiotemporal structure of the

physical universe?
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5. Is the Christian affirmation of an

imminent end of this world that in some
way invades the present somehow
reconcilable with scientific extrapola-

tions of the continuing existence of the

universe for at least several billion

years ahead?^

These questions pose a remarkable chal-

lenge to scientists and theologians.

Pannenberg contends that Christian theology

presumes affirmative answers to these ques-

tions, thereby explicitly opening itself to chal-

lenges from science. Nor does he fail to rec-

ognize what is at stake in his position:

If the God of the Bible is the creator of

the universe, then it is not possible to

understand fully or even appropriately

the processes of nature without any

reference to that God. If, on the

contrary, nature can be appropriately

understood without reference to the God
of the Bible, then that God cannot be

creator of the universe, and consequently

he cannot be truly God and be trusted as

a source of moral teaching either.'

This statement insists that complementary

communication between science and theology

is not only possible, but that scientific and

theological knowledge can, do, and must af-

fect one another. Negative answers to any of

the above questions would require Christians

to rework or abandon several of their forma-

tive presuppositions. Pannenberg 's questions

identify areas in which theology must parley

with science, if it is to move closer toward

the Truth it seeks to understand.

The questions have received surprisingly

little attention in the past twenty years. 1

know of just one unsatisfactory attempt to

answer them.^ In this paper, I attempt to an-

swer Pamienberg's second question by exam-

ining the work of physical chemist Ilya

Prigogine, whose work on irreversibility and

non-equilibrium dynamics affirms

Paimenberg's suppositions. It also addresses

certain methodological problems encountered

when any two theories with such radically

different concerns, conventions, and histories

as physical chemistry and philosophical the-

ology are considered together. First, I shall

explore the motivations behind Pannenberg's

second question.

Paimenberg speculates at some length on

the theological reasons for believing in an ir-

reversible, contingent reality: "The theologi-

cal claim of divine creation implies that the

whole world is contingent." ^ Any model of

the world in which the future is fully contained

in the present is incompatible with the Chris-

tian doctrine of creation. '° God's freedom

must extend to all parts of the world, even to

the creation of the world itself."

As an outgrowth of this view, Pannenberg

maintains the contingency not only of events,

but of physical laws and properties as well. A
contingent world cannot be governed by nec-

essary physical laws and so cannot be com-

pletely predictable a priori from scientific rea-

soning. Pannenberg therefore uses the Huraean

term regularities to refer to physical laws. His

use of the term follows from the assertion that

every observed regular physical relationship

depends upon God to sustain its validity. If

the laws physics postulates as absolute admit

for the contingency of actions, room still ex-

ists for meaningful divine action in the world.

As Pannenberg writes in Systematic Theology:

Theology, then. . .identifies the

contingency of events both in detail and
in the world as a whole as the expres-

sion of the creative activity of the

Biblical God who acts in history. Even
the rise of uniform processes that can

be described in law formulas may then

be seen by theology as a contingent

positing of the creator. In this respect

theology can appeal to the fact that

cosmic processes characterized by the

irreversibility of the flow of time,

regular processes and scientific

observation must have taken place for

the first time in order to be then locked

in [first instantiation].'^

Scientific laws are manifestations of

God's will to sustain order. Pannenberg goes

further than Liberal Protestantism, since for

him observed physical regularities imply a

God who not only sustains the world but also

acts purposefully within it.'^

Pannenberg also urges scientists to ac-

knowledge the contingency of future events.''*

Importantly, "the freedom of the God who acts

in history finds expression in the contingency

of historical events," '^though this freedom
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exists on a level beyond human experience.

For Pannenberg, historical contingency encour-

ages a sense of wonder induced by an always-

novel creation. His theology of historical rev-

elation presupposes not only a unique creation

but a unique history, gradually actualized as

time progresses.
||

Writing at a time

when philosophers

were arguing vehe-

mently about the re-

ality of time and

tense, '^ Pannenberg

recognized that time

itself must be both

unique and irrevers-

ible for traditional

theologies to remain

coherent. %,

Irreversibility and contingency are, thus,

absolute requirements of Pannenberg's the-

ology. Despite his distinctive angle,

Pannenberg is in line here with the main-

stream of the Christian tradition.' '' A signifi-

cant contribution to the Enlightenment's dis-

illusionment with traditional Christianity

stemmed from the rejection of these assump-

tions in favor of Newtonian determinism.

Pannenberg's desire to reestablish them is,

therefore, understandable; and Prigogine's

insights into the nature of time should be

welcomed by all who find classical determin-

ism problematic.

Ilya Prigogine is best known for his in-

vestigation of non-equilibrium chemical sys-

tems, for which he won the Nobel Prize in

1977. Physical systems tend toward equihb-

rium, the point at which Gibbs free energy of

reaction is minimized.'^ Rather than mono-

tonically returning to equilibrium when per-

turbed, however, systems far from equilib-

rium often behave in unpredictable ways,

Prigogine discovered, and form dissipative

structures that spontaneously order them-

selves, exhibiting increasing complexity with

time. Simple dissipative structures, such as

the Brusselator and the Benard instability, can

be constructed in the laboratory.'^ These

structures are characteristic of open thermo-

dynamic systems, in which the second law

of thermodynamics.

AS>0,
where AS represents the change in entropy of

the system, does not apply. In the world of

everyday experience, "closed" -° systems,

Physical systems tend toward equilibrium.

Rather than monotonically returning to equi-

librium when perturbed, however, systemsfar

from equilibrium often behave in unpredict-

able ways andform dissipative structures that

spontaneously order themselves, exhibiting

increasing complexity with time.

which do follow the second law, are extremely

rare and ahnost always artificially constructed.

Thus, the solar system can be seen as a mas-

sive dissipative structure, constantly energized

and replenished by the sun.

Dissipative structures are formed when the

thermodynamic stability of physical systems

breaks down at certain bifurcation points far

from equilibrium. Prigogine has shown that,

because of apparent long-range correlations

among particles, the law of large numbers

breaks down at bifurcation points, so that the

new configurations that systems adopt beyond

these points are completely unpredictable.-'

For example, scientists can create Benard cells

in the lab, but they cannot predict whether the

cells will circulate in clockwise or counter-

clockwise direction.

Interpreting these structures presents prob-

lems for classical mechanics, which treats the

world as a system of rigid inertial bodies

whose position and momenta at any time f,

can be exactly calculated from precise knowl-

edge of their position and momenta at any

other time t^ between zero and infinity. The

time-symmetric, reversible, and determinis-

tic world of classical dynamics conflicts with

human experience.^'

Ludwig Boltzmann attempted to give ir-

reversibility a mathematical formulation"

with his equation.
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S = /fln[Q].

where S represents entropy. Zeis Boltzmann's

constant, and Q represents the number of pos-

sible states for a given system. Boltzmann's

theory, which has many applications and is

still widely used today, seemed to derive irre-

versibility from dynamics by adopting statis-

tical descriptions of physical processes. As

Henri Poincare and others pointed out, how-

ever, irreversibility cannot logically be deduced

from a time-reversible system like classical dy-

namics.-'* For Boltzmann, entropy and irrevers-

ibility were merely manifestations of improb-

ability and the impossibility of infinitely pre-

cise measurements. Given sufficient time, even

the most complex system would return to its

initial state.^ Even after the advent of quan-

tum mechanics, and despite criticisms by fig-

ures such as Max Planck,'^^ some scientists,

notably Einstein, remained enthralled with the

idea of a deterministic world in which one

could theoretically follow the trajectory of ev-

ery atom and particle and describe all motion.

While Einstein-Gibbs ensemble theory intro-

duced statistical descriptions and correlations

into quantum systems, it was developed only

to mitigate the lack of infinitely exact measure-

ments and still reflected belief in a determin-

istic world.

To demonstrate that determinism requires

infinitely precise measurement, Prigogine

uses the "baker transformation," -^ in which

any two points, no matter how close initially,

eventually diverge. Almost all physically real

systems are described by non-integrable equa-

tions and, therefore, behave in ways that can-

not be unpredicted, unless one has infinitely

exact initial data and can carry out calcula-

tions with infinite precision.^ The slightest

change or imcertainty in initial conditions (in-

cluding the use of coarse-graining in quan-

tum mechanics) makes it impossible to deter-

mine the time-evolution of non-integrable

systems.^' Because of the Heisenburg Uncer-

tainty Principle, even relatively simple prob-

lems like predicting rolls of the dice are in-

soluble, because the initial conditions of the

system cannot be measured exactly.^"

In contrast to most scientists, Prigogine

has always beheved that irreversibility is a real

feature of the world, rather than a by-product

of insufficient knowledge.^' He has described

time as a symmetry-breaking operator for

many years, but until recently he could only

cite human experience tojustify the observed

fact that humans live in a reality where sys-

tems tend toward equilibrium in the future

rather than in the past.^- Prigogine uses the

Liouville operator to track the evolution of

the density matrix p and the Perron-Frobenius

operator to track probability distributions in

systems with non-Hilbertian spectral repre-

sentations. In order to get a complete spec-

tral representation of the Perron-Frobenius

and Liouville operators, one must go beyond

Hilbert Space to consider complex eigenval-

ues. Even here, the spectral representation

of the Perron-Frobenius operator remains ir-

reducible. Priogine's extra-Hilbertian repre-

sentations determine that the operators can-

not be described in terms of classical trajec-

tories, but only in terms of probability distri-

butions.^^

It follows that one must use statistical de-

scriptions similar to the Gibbs-Einstein en-

semble approach, not because of imprecision,

but because the statistical description ob-

tained with the operator formalism is no

longer equivalent to the trajectory descrip-

tion fundamental to classical dynamics. Once

one leaves Hilbert Space for the more robust

Gelfand Space, the statistical description of

systems is revealed as basic, while the tra-

jectory description is merely a derivative

formed from the superposition of Fourier

plane waves with no inherent long-term fi-

delity. Even if exact measurements were

possible. Hamiltonians with complex eigen-

values could only be accurately described

using statistical methods.^'*

Irreversibility in natural systems, or

Large Poincare Systems (LPS),^^ ultimately

results from imperfect correlations among

particles. Particles that collide "remember"

the interaction after impact. Correlations can

subsist for long periods of time; but a deter-

ministic world requires indefinite retention

of all correlations, since a system's past is

completely contained in its present state.
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Because of Poincare resonances, infinite

correlations among atoms cannot occur.^^ In

his three-body proof, Poincare showed that

frequencies in complex systems take the

form

where oj^ and co^ represent the frequencies, and

n^nd n^ represent nonvanishing integers, so

that when

n^co^ + n^ojg =

the system is undefmed.^^ These resonances

are non-localized phenomena and so cannot

be described by classical dynamics. Thus, for

non-integrable systems the breakdown of

long-range correlations points to the inad-

equacy of classical trajectories. Accurate de-

scription requires a statistical treatment, and

even then cannot accommodate infinite cor-

relations. Poincare reso- t
nances, therefore, break

time-symmetry and build

the one-way nature of

time into the nature of

physical processes.

On the quantum
level. Prigogine uses an

analogous approach to

integrate irreversibility into the traditional

theory based on Schrodinger's equation. For

quantum mechanical systems, leaving Hilbert

Space is not sufficient to break the time-sym-

metric nature of the solutions to the Hamil-

tonians. Prigogine and his colleagues sug-

gest a radical revision of the spectrometric

basis of quantum mechanics inherited from

Niels Bohr's conception of the atom.

Prigogine says that he does "solve the

Liouville eigenvalue problem for LPS in the

context of more general function spaces." ^^

but the consequences of breaking time-sym-

metry are extreme:

• The eigenvalues of the Liouville

operator are no longer differences

between the eigenvalues of the

Hamiltonian, which are obtained from
the Schrodinger equation. Therefore,

the Ritz-Rydberg principle is violated,

whereby the systems are no longer

integrable and the approach to equilib-

rium is possible.

• The quantum superposition principle

associated with the linearity of the

Schrodinger equation is violated.

• The eigenfunctions of the Liouville

operator are not expressed in terms of

probability amplitudes or wave
functions, but rather in terms of

probabilities proper.
^^

Prigogine's theory, therefore, shows that

human inability to predict the evolution of

non-integrable systems results not from a

lack of information, but from the fundamen-

tally statistical nature of large systems.

Time's irreversibility prevents an exact, non-

statistical deduction of future states from

knowledge of present conditions. Accord-

ing to Prigogine, therefore, events in the uni-

verse are fundamentally irreversible as well

as contingent— no being, even an infinitely

Ifclassical and quantum dynamics have

been empirically discredited, perhaps the

metaphysical belief in universal simplicity

and intelligibility that inspired them

should also be revised.

intelligent "Laplacian demon," can predict

the future, unless its vision transcends time

itself.^

Pannenberg's second question has been

answered affirmatively by a Nobel Laureate.

Pannenberg's own speculation on the second

question could have been written by

Prigogine: "contingency and irreversibility

may have their common root [in the irrevers-

ibility of time]." "' Pannenberg and Prigogine

agree that the world is irreversible, and that

the future is not wholly determined by the

present.

Despite this conformance. Prigogine and

Pannenberg's claims are built on very differ-

ent metaphysical and methodological assump-

tions, and this underlying baggage must be

unpacked to understand how their views re-

late in detail. Prigogine's work has been con-

fined to the scientific realm of non-equilib-

rium systems. He employs the highly techni-

cal, strictly phenomenological jargon of pro-
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fessional physics, which cannot address the

logical necessity of either physical laws or the

universe itself. He considers his new irrevers-

ible dynamics to be a better empirical formu-

lation of entropy and. thus, a truer represen-

tation of reality.'*" He recognizes that knowl-

edge requires a knower but believes that

knowledge is "both objective and participa-

tory," "^ for although scientists draw inferences

from regularities, they are not themselves re-

sponsible for creating the

regularities,'*^ even

though regularities "do

not correspond to a logi-

cal or epistemological

truth." ''^ Many scien-

tists still accept this myth

of objectivity, but even

those who applaud the

empiricism of academic

science must acknowledge the need for non-

scientific presuppositions. "** Scientists, of

course, have the right to draw epistemelogical

or metaphysical conclusions from their

work,''^ as long as they recognize that such

conclusions are not scientifically warranted."**^

Yet if classical and quantum dynamics have

been empirically discredited, perhaps the

metaphysical beUef in universal simpUcity and

intelligibility that inspired them should also

be revised.

Pannenberg shares Prigogine's belief in a

reality that is contingent and irreversible, but

his grounds for doing so stem from the apriori

givenness of God, rather than the a posteriori

evidence of experiments. For Pannenberg,

theology augments other disciplines by pro-

viding insight into their distinctly personal

aspects."*^ Physics, thus, remains incomplete

without the complementary insight that the-

ology provides. Still, theology's dependence

on personal revelation makes constructing

statements recognized as universally appli-

cable very difficult.

Prigogine points out that our world is an

open system in which entropy and irrevers-

ibility drive increasing complexity and or-

der. The development of life on earth, the

evolution of society and culture, and even

the observed universe are all large-scale dis-

sipative structures made possible by time's

irreversibility.^" The alternative to contin-

gent reality would be a changeless existence

with no place for a concept of the human
being.

Pannenberg agrees with Prigogine that

entropy is a mixed blessing, giving rise not

only to creativity and orderly existence, but

also to destruction and physical finitude.^'

Prigogine and Pannenberg workfrom
very different presuppositions; and

though they have certainly not reached

intellectual common ground^ they share

intellectual office space on the question

ofphysical contingency.

However, while theology can directly explore

the intuitive perception of entropy in the

world, science cannot cope with ideas that are

not identified and reified via testable math-

ematical relationships. This methodological

weakness motivates scientists' perennial at-

tempts to deny entropy and irreversibility and

has motivated Prigogine's work to reinvent

dynamics. As a human, he knows entropy

must be real; yet as a scientist, he cannot un-

derstand entropy until it has been mathemati-

cally described in terms of physical data.

Pannenberg's arguments contain no such ten-

sion. Prigogine and Pannenberg work from

very different presuppositions; and though

they have certainly not reached intellectual

common ground, they share intellectual of-

fice space on the question of physical contin-

gency.

Pannenberg and Prigogine do disagree in

important areas; the most important disagree-

ment stems from Pannenberg's theology of

history. ^^ For Pannenberg, true existence ex-

tends beyond the present and resonates

throughout time. Human existence is only

partially contained in the present, since events

are inseparable from their teleological signifi-

cance and antecedent conditions. ^^ God's ul-

timate purpose for creation can be understood
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only at the eschaton, when history will be seen

in its totality. This purpose, however, has been

revealed proleptically through the Resurrec-

tion for the benefit of all humanity. Finally,

Pannenberg maintains that the future retroac-

tively reformulates and reconstitutes the

present in light of God's eschatological goal.

The future's contingency allows creation to

enter freely into an open future and allows

God the freedom to sustain creation and in-

corporate it into the divine eschatological

end.^

This retroactive future contradicts

Prigogine's assertion that information can

flow only in one direction:

A time-reversible world would be an un-

knowable world. Knowledge presupposes

that the world affects us and our

instruments. . .and that this interaction creates

a difference between past and future.
^^

While God's retroactivity is one of the

most difficult areas in Pannenberg's theology,

theories of retroactive causation can be for-

mulated in realist causal philosophies.^ Per-

haps Pannenberg must endure criticism with

the hope that future scholarship will retroac-

tively vindicate his present position.^

Another conflict in Prigogine and

Pannenberg's thought arises from their differ-

ent understandings of time's relation to real-

ity. Prigogine believes time, or at least irre-

versible processes, is endless and fundamen-

tal to reality.^ Abandoning creatio ex nihilo

for creatio ex temporis, Prigogine endorses

the Tyron-Brout "free lunch" cosmology, in

which an initial instability creates a one-way

universe where contrasting gravitational and

matter fields provide structural integrity.^ In

contrast, Pannenberg's view of time is more

traditional.^ He accepts that the universe and

time have a beginning in the finite past,^' but

rejects speculation about time preceding ex-

istence as incoherent circular reasoning.^'

Instead, he suggests that eternity simulta-

neously borders and is in contact with every

moment of time, including its spatiotemporal

beginning. Pannenberg describes eternity as

the vantage point from which all of time can

be viewed simultaneously.

Prigogine admits that his cosmological

theories are more speculation than science. "^^

Though theology is capable of tackling non-

observable problems. Pannenberg's specula-

tions about cosmology are also inconclusive.

Ultimately, Pannenberg's theology and

Prigogine's physics lead to metaphysical be-

liefs about reality beyond the observed spa-

tiotemporal universe that are not strictly com-

patible, but within the universe much less ten-

sion between Pannenberg's and Prigogine's

theories exist. In particular, Prigogine's hunch

that fields are ontologically basic may have

useful bearing on Pannenberg's theory of the

Spirit as a force field or his concept of eter-

nity. These questions suggest that further ex-

amination of Prigogine's work in the light of

Pannenberg's fourth question to scientists may
prove useful.

Despite the differences outlined above,

Prigogine's affirmative answer to

Pannenberg's second question highlights the

way in which science can bolster theological

hypotheses. On the other hand, their disagree-

ments demonstrate science's reliance on a

subjective, interpretive framework. Discus-

sions regarding cosmological models empha-

size this dependence; theology's more robust

metaphysical system provides a firmer ground

for speculation than does science's empiri-

cism.

Like most scientists, Prigogine believes

that the mathematical relationships he has dis-

covered are somehow ontologically basic and,

therefore, the key to understanding the uni-

verse and its origin. Extrapolations of this

sort invariably fail to consider the personal

aspects of reality and so cannot form truly

holistic worldviews. Theological insight may

reduce this deficit in science, though scien-

tific evidence can challenge or confirm the

speculations of theologians about how the

world works.

Prigogine's program is part of a growing

movement across disciplines to redefine how

physical processes are conceptualized. He ad-

vocates steering the "narrow path" that rejects

both Newtonian determinism and a chaotic,

meaningless universe.^ While physical laws
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are constructed by human minds, admitting

that Prigogine believes these laws are neither

arbitrary inventions nor capable of bringing

all natural phenomenon into a rational frame-

work of regularities. Regular processes acces-

sible to human thought do exist in the world.

Prigogine' s philosophical conclusions here in-

tegrate well with Pannenberg's theology.

Similarly, Pannenberg's work may be seen

as a return to a contingent natural theology in

which humans are justified in seeing God's

handiwork in phenomena such as physical

regularities and complex organic structures,

but are barred from the ability to understand

the world completely. Such complete under-

standing would require a knowledge that tran-

scends the limits of temporal being. Thus,

the world reflects God's transcendence with-

out invalidating, for instance. Ian Markham's

correct claim that belief in God necessitates

belief in a universal truth.*^

Perhaps Genesis 1:26-30 provides a Bib-

lical analog. God has given humanity reason

and the power to subdue the world and all the

things in it. Human dominion over the earth

is manifest in the (God-given) abihty to un-

derstand and manipulate the elements of the

created order. The world is not simple, but

humans can identify and systematize elements

of the world that can, for practical purposes,

be conceived as simple (e.g., the action of a

lever). Contemporary understanding of the

world, though partial, is sufficient to show that

complete knowledge of the world is humanly

(though not divinely) impossible.

The Incarnation gives meaning and pur-

pose to humanity's dominion in the world. As

Pannenberg has written, God has proleptically

revealed God's future aim in the present

through the Resurrection. The insight gained

from this revelation provides teleological pur-

pose to Christians' ability to understand the

world, a purpose that requires, for its ultimate

realization, input from both theological reflec-

tion and rational scientific attempts to uncover

rationality in the world.
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Endnotes:

1. For a good summary of Pannenberg's

theological program see Hefner.

2. First articulated in Pannenberg et al..

Revelation as History. Pannenberg's theol-

ogy was in part a reaction to the separation of

history and theology championed by

Bultmann's demythologizing agenda.

3. A similar shift occurred in early nine-

teenth-century Europe. See Schleiermacher.

4. For a contemporary exponent of this

theological approach, first popularized in

Paley, see Pollard. Contemporary quantum

mechanical theories have further discredited

Pollard's concept of divine action.

5. The emergence of 'religious studies' as

a social science can be seen as one attempt to

bridge this communication gap. For philo-

sophical and theological expressions of this

point see Midgely, pp. 32-51, and Staimard,

The Moral Maze, respectively.

6. Paimenberg, "Theological Questions to

Scientists," reprinted in his Towards a Theol-

ogy ofNature, pp. 15-28.

7. Ibid. Here Pannenberg clearly reflects

his Barthian dialectical heritage.

8. See Tipler.
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9. Pannenberg, "The Doctrine of Creation

in Modern Science." pp. 29^9. See also

Pannenberg, Systematic Theology, pp. 69-70.

10. Pannenberg, "Contingency and Natu-

ral Law." For Pannenberg "contingent" de-

scribes phenomena that are not logically nec-

essary.

11. Pannenberg. Letter to T. Bradshaw.

Pannenberg considers the world's existence

to be a contingent feature of its history.

12. Pannenberg, Systematic Tlieology, vol.

2, pp. 70-71.

13. Liberal Protestants often limit divine

agency to God's sustaining providence. In

his 1986 Bampton Lectures, Maurice Wiles

concludes that "the God who... plays an ac-

tive role in the world may not be an appropri-

ate description of the God whose agency I

have been seeking to describe" (p. 108). This

approach to science and religion concedes all

authority over observable phenomena to sci-

ence, relegating religion to an abstract meta-

physical belief. Theologies attempting to re-

move perceived conflicts between science and

religion by disallowing purposeful divine ac-

tion are ultimately retreats to Deism, the rise

of which has paradoxically been a principal

source of Christianity's decline in temporal

influence over the past three centuries.

14. Pannenberg, Systematic Theology, vol.

2, pp. 99-100.

15. Pannenberg. Systematic Tlieology, vol.

l,p.418.

16. See Mellor.

17. Ward, pp. 230-36 and references

therein.

18. le. AG = AH -TAS. As suggested by the

notation, free energy is a relative quantity; AG
has standard values with assigned to the low-

est energy states of a give system. Free en-

ergy minima characterize thermodynamic equi-

libria. In practice, high activation energies

often favor kinetic equilibria (roughly equiva-

lent to minima in AH, the enthalpy or heat en-

ergy), which may be a locally stable state dis-

tinct from true thermodynamic equilibria.

19. For brief descriptions of the Benard in-

stability and the Brusselator, see Prigogine and

Stengers, pp. 142-44 and 146-153, respec-

tively. For greater detail see Nicolis and

Prigogine.

20. While many works on thermodynam-

ics used "closed" to describe systems perme-

able to energy but not matter, this essay fol-

lows Prigogine in using "closed" as synony-

mous with "isolated"— impermeable to both

energy and matter.

21. le.. the Poisson Distribution; for a defi-

nition and relevant discussion see Prigogine,

From Being to Becoming, pp. 133-38.

22. See Albert, pp. 1-21.

23. Boltzmann's equation was derived from

studying systems of dilute gases.

24. Poincare, "La mecanique et

I'experience," and Lemons de

Thermodynamiqiie. Cf. Prigogine and

Stengers, pp. 243-46; and Prigogine, From

Being to Becoming, pp. 155-159.

25. This is the Poincare Recurrence Theo-

rem, developed in the references in the previ-

ous note and further explored in Misra, p.

1629. Technically, a system will only become

arbitrarily close to its initial state given non-

infinite time. After Poincare's criticism,

Boltzmann's theory was open to the charge

that irreversibility of the imiverse is a func-

tion of humans' short lifespans and practical

barriers to infinitely precise measurement.

26. Planck, p. 106.

27. Prigogine, From Being to Becoming, pp.

187-191,219-231.

28. This is Poincare's famous proof of the

three-body problem; see his New Methods in

Celestial Mechanics. Non-integrable systems

correspond to quantiun mechanical systems

with continuous spectra.

29. This result follows from the Center

Theorem (1895) of Aleksandr Lyapounov,

which shows in just what sense the exact so-

lution to a system of equations that approxi-

mates a physical system can be viewed as an

approximate solution to the system of equa-

tions that exactly describes the system.

30. This example was suggested by

Poincare in Science and Method, ch. 4.
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31. For Prigogine's motivations see

Prigogine and Stengers, p. 10; and Prigogine.

The End of Certainty, p. 72; for a contrary

view see Denbigh.

32. Prigogine's group proposes a detailed

mathematical formulation of the time opera-

tor in Antoniou et al.

33. For an unpacking of this somewhat

dense paragraph, see Prigogine. End of Cer-

tainty, i^t^.^9-\2^.

34. For a detailed formulation of this theory

see Petrosky and Prigogine. "Thermodynamic

Limit. Hilbert Space and Breaking of Time

Symmetry." For a less technical account see

Prigogine, "Laws of Nature, Probability, and

Time Symmetry Breaking."

35. Systems large enough to justify neglect-

ing boundary effects; see Prigogine, End of

Certainty, pp. 158-59.

36. Prigogine's earlier work refers to these

resonances as "Poincare catastrophes"; see

Prigogine, From Being to Becoming, pp. 30-

43, 191-194; cf. Prigogine, End ofCertainty,

pp. 39^3. For more detail, see Petrosky and

Prigogine, "Poincare Resonances and the

Extension of Classical Dynamics."

37. Prigogine, End of Certainty, p. 40.

38. Ibid., p. 146.

39. Ibid., p. 149; for a rigorous presenta-

tion see Petrosky and Prigogine, "Quantum

Chaos"; Petrosky and Prigogine, "Poincare

Resonances"; and Petrosky and Prigogine,

"The Liouville Space Extension."

40. Cf. Prigogine and Stengers, pp. 271-

72.

41. Pannenberg, "Theological Questions to

Scientists," p. 22.

42. Some have critiqued Prigogine's work

for taking an intuitive view of time as a start-

ing point coupled with a misplaced belief in

scientific objectivity (cf. Szendrei). For the

suggestion that time depends on intuitive hu-

man perception rather than supposed physi-

cal reality see Christensen.

43. Prigogine and Stengers, p. 299.

44. Ibid., p. 5; Prigogine's concept of ob-

jectivity is critiqued in Szendrei, "Rediscov-

ery of Time." For an argument that scientists

actually do create regularities by setting up

artificial enviromnents, see Cartwright, pp.

1-19.49-102.

45. Prigogine and Stengers, p. 300.

46. Eg., the isotropy, simplicity, and intel-

ligibility of the physical world and the power

of mathematics to describe it. See Maxwell,

pp. 36-74.

47. As scientific books written for the gen-

eral public almost invariably do. Michael

Poole calls this the "Last Chapter phenom-

enon," in Stannard, Science and Wonders, p.

195.

48. As Imre Lakatos points out, facts them-

selves do not suggest ideas; a conceptual

framework is necessary for induction; for a

discussion of "the myth of induction" see

Lakatos, p. 73.

49. Hefner, p. 98; cf. Pannenberg, Anthro-

pology, p. 59.

50. Prigogine and Stengers, pp. 176, 190-

91,203-7.

51. Pannenberg, "Contingency and Natu-

ral Law," pp. 98-99; see also Systematic Tlie-

ology, vol. 2, p. 71, n. 174.

52. For an explication see Panenberg, Sys-

tematic Theology, vol. 1 , pp. 243-57. For a

concise critical account of Pannenberg 's the-

ology of history see Dulles.

53. Pannenberg, "Contingency and Natu-

ral Law," pp. 84—5 and surrounding discus-

sion.

54. More specifically, for Pannenberg, the

Holy Spirit continuously reconstitutes the

present in light of the future. Pannenberg

identifies the Holy Spirit with his theological

field concept. See his essays "The Doctrine

of the Spirit," and "Spirit and Energy."

Pannenberg's spirit theology is controversial

and not widely accepted.

55. Prigogine, End ofCertainty, p. 153; cf.

Wiener, Cybernetics, quoted in Prigogine and

Stengers. p. 296.

56. For a discussion (especially regarding

Wiener'shypothesis), seeTooley, p. 181. For
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speculation on backwards causation, see

Lewis.

57. For Pannenberg's explanation and de-

fense of retroactive causation see Pannenberg,

"Contingency and Natural Law," pp. 105-108.

58. le., that "time precedes existence"; see

Prigogine, End of Certainty, pp. 163-66.

59. Prigogine. End ofCertainty, p. 179 and

surrounding discussion.

60. For details of Pannenberg's cosmologi-

cal views see his Systematic Theology, vol. 2,

7.III para. 2; and "Contingency and Natural

Law," pp. 99ff.

6 1

.

Prigogine agrees with Thomas Aquinas,

who famously argued that whether the world

has a beginning or not is theologically irrel-

evant; see Aquinas, I 46.1, quoted in

Pannenberg, Systematic Theology, vol. 2, p.

149.

62. Pannenberg, Metaphysics and the Idea

of God, pp. 61ff. Pannenberg's criticism is

directed at Whiteheadian Process Theology,

with which Prigogine sympathizes.

63. Prigogine, End of Certainty, p. 166.

64. Ibid., ch. 9.

65. See Markham.
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Science and Theology: A Working Synthesis

Frank Villa

Andover Newton Theological School

Theologians and scientists, working independently, have provided worldviews that lead

to questions about the meaning of existence and human life. When these disciplines interact,

opportunity exists for more profound insight. Two individuals, Johannes Kepler in the six-

teenth century and Pierre Teilhard de Chardin in the twentieth, attempted theological recon-

structions based on revolutionary theories oftheir eras. Informed by afiercefaith in God and

a rigorous pursuit of truth derivedfrom the scientific method, their attempts at synthesizing

thesefields led to results that were unexpected, even unwanted. Yet they provide lessons in the

present age for interpretations of the new discoveries and the responsibility ofhumankind to

play an active role in the modern creation story.

Science and Theology—the Synthesis

In a mysterious and complex world, theo-

logians and scientists deeply devoted to the

implications of the meaning of human exist-

ence offer explanations related to an under-

standing of creation. Yet humans, as a think-

ing species, have come to realize that there

are no simple answers. Nature gives up her

secrets slowly, and insights that prove the most

fruitful need the cross-fertilization of both

disciplines in order to arrive at a more com-

plete world-view.

Two revolutionary developments in the

field of modem science have profoundly af-

fected an understanding of the cosmic ques-

tion of human existence. In 1543, Nicholas

Copernicus published De Revolutionibus, in

which he introduced to the modem world the

concept that the sun, not the earth, was at the

center of the then-known universe. Three cen-

turies later, Charles Darwin published On the

Origin ofSpecies in 1859, and Descent ofMan
in 1871, which proposed natural selection as

the process that produced all living organisms,

including human beings.

These developments released a vast

amount of intellectual energy. Out of the tur-

moil of intense debate came a deeper under-

standing of the science involved, more pro-

found theological insights into the secrets of

creation, and a fuller appreciation for the com-

plexity of existence. Two individuals,

Johannes Kepler in the sixteenth century and

Pierre Teilhard de Chardin in the twentieth,

combined a fierce devotion to God with a pro-

found appreciation of the wonders of nature

to attempt to understand the natural world.

The Failed Seminarian and the

New Science
Johannes Kepler was bom in 1571, 28

years after the publication of Copernicus' De
Revolutionibus. The sun's central location in

the universe was not taken seriously until, as

a young professor of mathematics, Kepler

became one of the first to espouse this theory

in the 1590s as a real description of natiu-e.

As a Lutheran seminarian, Kepler devel-

oped a reputation for his brilliance as a math-

ematician and for his propensity to accept radi-

cal views on topics as diverse as the stmcture

of the universe and the value of Calvinism.'

He was surprised, only a few weeks prior to

ordination, to be recommended by his semi-

nary professors for a position teaching math-

ematics and natural philosophy. Though this

recommendation was probably motivated by
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the desire to keep his radical views hidden

within the academic community, he reluctantly

accepted and his career as a scientist began.

To Kepler, the fact that the sun was the

center of the universe made perfect sense.

While he found it to be a mathematically sim-

pler means to understand the movement of the

planets, he saw greater importance in the fact

that the "sun must be the center of the world

because he is the symbol of God the Father,

the source of light and

heat, the generator of the

force which drives the

planets in their orbits.
"-

So for this "metaphysical

reason,"^ to use Kepler's

words, the new and radi-

cal Copemican idea be-

came the operating prin-

ciple of his theology.

The idea for his cos-

mology is said to have

struck him in the middle

of a classroom lecture. Already known for his

mumbling and confusing lecture style, his

words must have thoroughly perplexed his

students that day! What was intuitively obvi-

ous to Kepler was a cosmology based on three

known concepts of natural theology. First, he

was in complete agreement with the Aristote-

lian idea that planetary orbits must be perfect

circles to reflect God's perfection. Second, for

his "metaphysical reason", the sun was the

center of the cosmos. Third, was his startling

new observation of the uncanny agreement

between the six known planets and the geo-

metrical anomaly that there are only five pos-

sible perfect solids— three-dimensional ob-

jects whose surfaces are all identical geomet-

ric planes (the cube, for example). This con-

cept was crucial to his cosmology, because a

perfect solid has the unique property of al-

lowing a sphere, the three-dimensional exten-

sion of a circular planetary orbit, to surround

it such that each of the solid's comers touch

the circumscribed sphere. A complete set of

perfect solids and their circumscribed spheres,

scaled so as to nest tightly inside one another,

yielded a ratio of sizes that Kepler hoped to

prove exactly matched the ratio of the sizes

of the planetary orbits. Perfect circles sepa-

rated by the geometry of perfect solids: Never

had the language of the cosmos— the com-

mon language of Creator and man— spoken

so clearly of God's perfection.

Kepler's cosmology was firmly rooted in

his ardent pursuit of theology and based on

the best and most modem principles of the

science of the day. The mind of the Creator

could be read as that of a Perfect Geometer.

For theology, God^s creation was seen to

he more complicated and suhtle than

indicated by the artificial perfection of

earlier models. The benefit ofthe synergy

of these twofields to science was even

more dramatic. It yielded no less than the

first giant building block in thefounda-

tion ofmodern physics.

God's power and light emanated from the cen-

ter of the cosmos through the Holy Spirit.

God's planetary subjects traveled in perfect

circles as required by their perfection. The

separation of the planets and periods of their

orbits, could be determined by the geometry

of the five perfect solids regulating the inter-

vals between the six planets. All that remained

to unleash this great revelation on to the world

was the mathematical proof of its validity, a

relatively simple exercise because it described

a perfect geometrical view of God's secrets.

Kepler devoted the rest of his life to try-

ing to prove this implausible system. But his

rigorous approach to the mathematics of the

problem led to one of the seminal discoveries

in the development of modern science.

Through years of tedious calculations using

continuously more precise observations of the

orbit of Mars, Kepler became convinced that

the foundations of his theology —circular per-

fection of the planetary objects, unvarying

orbital speeds, and ultimately his cosmic ge-

ometry of perfect solids— could no longer be

valid. The language of the cosmos spoke, but

the words were as unexpected as they were

unwelcome.
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His calculations of the actual geometry

of planetary mechanics became known as

Kepler's three laws. They provided the foun-

dation for Newtonian physics and, in the

present day, are still used as the basis for cal-

culations of velocities and orbits of space-

craft in their journeys through the solar sys-

tem.

Kepler's cosmology was the first fusion

of theology and modem science. The energy

created by the interaction of the two disci-

plines in the fertile mind of one individual

formed the basis for great advances in both

fields. For theology, God's creation was seen

to be more complicated and subtle than indi-

cated by the artificial perfection of earlier

models. Yet theology survived intact. It was

not a challenge to the mind of the Creator that

this complexity existed, but a challenge in-

stead to the inflexible human concep-

tualizations of God. The benefit of the syn-

ergy of these two fields to science was even

more dramatic. It yielded no less than the first

giant building block in the foimdation of mod-

em physics.

The Priest and the Paleontologist:

Evolution and the Risen Christ

The introduction of Darwin's work. On
the Descent of Man, in 1879, was a serious

challenge, in some minds, to the foundations

of Western theology. In fact. Darwin delayed

publication of any manuscript relating to evo-

lution and natural selection for twenty-three

years after his return from the voyage of dis-

covery aboard the H.M.S. Beagle, because he

felt that all objections must be met before it

could see the light of public scrutiny. In this

fact alone, theology made a significant con-

tribution to the cohesiveness of the new pro-

posal.

By the early twentieth century. Darwin-

ian evolution had established a firm foothold

in the scientific community. Transformation

through increasing complexity was given

greater status as a fundamental property of the

universe in the 1920s by the discovery that

galaxies were moving apart. This discovery

supported the idea that the universe itself was

not static but was, in fact, evolving.

It was into this environment that a young

Jesuit priest graduated with a doctorate in pa-

leontology from the Sorbonne in Paris. Pierre

Teilhard de Chardin was a devout practitioner

of Catholicism and a mystic. In addition, his

life as a scientist was engaged in the study of

fossils and the evolution of life forms into new
species. Like Kepler, he had one foot rooted

in a need to understand the workings of God
and the other in the rigorous search for em-

pirical tmth defined by the scientific method.

An Evolution-based Theology
Teilhard identified two trends as contrary

and detrimental to traditional Christianity.

First, doctrine was stagnating and leading the

faithful away from the Mother Church."* He
was convinced that his contributions to the-

ology would serve as the source of new en-

thusiasm and vitality necessary to lead enlight-

ened membership back to the faith commu-
nity. The second trend was that the scientifi-

cally-driven changes in an understanding of

the natural world could be viewed as a sig-

nificant indication of God's work of creation.

This new understanding was not to be ignored,

because it showed definitively how God
works and, more important, it showed God's

plans for the created world. Teilhard explained

the guiding force that brings these views into

a working thesis of the universe and

humankind's place in it as none other than the

nemesis of orthodoxy: evolution. To Teilhard,

evolution is the new lens through which hu-

mankind understands its place and the place

of Christ in the cosmos. Evolution is "a prime

property of experiential reality."
^

Teilhard was careful to add that evolution

does not exist as an independent force in the

universe. This transformation is infused with

the spirit of Christ as the true power of the

process:

[I]f a Christ is to be completely

acceptable as an object of worship, he

must be presented as the saviour of the

idea and reality of evolution.*"

The adaptations proposed by Teilhard

were sufficiently radical to result in his being

replaced as a professor of science at the Institut

Catholique. This incident, ironically reminis-
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cent of Kepler's experience, led to the start of

his geological work in the Far East.' As fur-

ther punishment, the Vatican prohibited the

publication of his theological writings until

after his death.

For Teilhard, evolution is the key to un-

derstanding the God of creation. Gradual

transformation requires a continuous se-

quence of events built on the foundation laid

by previous events. "To create a soul, God
must first create a world." ^ Teilhard identi-

fies the life of the universe as involving three

phases. The first phase, well documented, is

the development of the geosphere: all matter

in the universe from subatomic particle to

super-galaxy. The next level, the develop-

ment of the biosphere, includes the evolu-

tion of life. Honio sapiens and its ability to

observe, reason, and interact is the first step

in the development of the highest level, the

noosphere. Though consciousness exists as

a separate spiritual layer in the uni-

verse,^ humankind fills the unique role as the

focal point of this consciousness. God's plan

will be fully realized when a spiritual and

intellectual unity exists among all sentient

beings into a unified spiritual whole. When
this result is achieved after billions of years

of further evolution, the cosmos will have

reached the Omega Point, a place of "su-

preme confluence and unity," '° and the end

point of the process.

This spirit of Christ, which has existed

since the beginning of time, is the life force of

Teilhard's theology. It is not driving the evo-

lutionary force from behind, in deterministic

fashion, but leading ahead and allowing trans-

formation to converge towards the Omega
Point. Teilhard describes Christ in this path-

finding role as the "God of the Ahead," " dis-

tinct from the "God of the Above." '^

If we assume Christ to be established

. . .at this remarkable cosmic point of all

convergence, he then immediately

becomes co-extensive with the vastness

of space. . .as though at a universal

crossroad....'^

Christ's existence as role model for personal

behavior becomes less important than that of

unifier and synthesizer of the total spirit.

"Christ the Redeemer has become Christ the

Evolver." "*

The need to reconcile Christ the Evolver

with the traditional Christ the Redeemer has

implications for the practice of Christianity.

Teilhard describes as no less than a "religious

crisis. . . that there exists an. . .antagonism be-

tween the God of supernatural revelation on

one side, and the great mysterious figure of

the universe on the other." '^ Humankind is

no accident of the cosmos. It could have come

in other forms, but the direction of evolution

has given it the active responsibility, as the

first sentient organism, to cross the bridge

from biosphere to noosphere. Humanity has

a position of privilege in that it can look to

the past and envision the future. But every

symbol of Christianity, in Teilhard's world, is

a call to active participation in promoting the

new world order.

The New Synthesis
Kepler formulated his theories on the

workings of creation in a worldview domi-

nated by a fixed traditional theology. Three

hundred years later, the pendulum swung to

the opposite extreme. Teilhard attempted to

revitalize traditional theology by injecting it

into a worldview dominated by a radical new

understanding of creation produced by sci-

ence. He and Kepler strove for the same re-

sult: a comprehensive cosmic view that in-

corporated the painstaking observations of the

workings of nature and a persistent devotion

to a personal and intercessionary God.

Both men fell short of their objective.

Kepler's theology did not withstand the scru-

tiny of his own dogged search for material

truth. Though Teilhard benefited from a more

comprehensive understanding of the processes

of namre, he failed to account for the future

material evolution of the universe. Future de-

velopment of the Whole would continue to

take place in the environment of nature.

Teilhard made no effort to accoimt for this

material future.

Neither man's efforts were in vain. Each

pursued the smdy of nature as divine revela-

tion and gave further meaning to human ra-

tionality.A study of science had been the foirn-
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dation of this understanding. But the theol-

ogy expressed, while not inconsistent with the

science, offered a plan of action for human

involvement.

Teilhard's synthesis of science and reli-

gion, and Kepler's before him, demonstrate

that a deeper understanding of creation can

lead to fresh insight into the meaning of hu-

man existence and its relationship with God.

The refinements provided by both, and the

discoveries that spawned them, have led to a

far more profound and sophisticated view of

the Creator than existed five hundred years

ago. What lessons can be carried forward to

reconstruct this synthesis and accormnodate

future discoveries?

A more fruitful understanding of the na-

ture of God can be determined by a study of

creation, though the answers may be unex-

pected, even unwelcome if they do not fit an

overly rigid theological construction. There

is greater insight waiting to be sorted out.

Humankind is only begiiming to struggle with

concepts described by Astronomy Magazine

columnist Bob Berman as "Bubbleland," con-

cepts that are "beyond the present reach of

Teilhard and Kepler strovefor the same

result: a comprehensive cosmic view that

incorporated the painstaking observations

ofthe workings ofnature and a persistent

devotion to a personal and intercessionary

God, Both men fell short oftheir objective.

Neither man^s efforts were in vain.

science." '^ He describes self-contradictory

concepts such as "the world before the Big

Bang," zero-mass particles, and quantum

weirdness, as more suggestive of himian ig-

norance than of reality. These concepts are not

clearly defined and offer much opportunity

for further inquiry. The constructs that result

may yet alter the view so far conceived. It will

be incumbent on the thinking species to as-

sess these ideas, as Kepler did, and find truth

in the possible further reconstructions that

result.

The Omega Point theory of physicist Frank

Tippler is an example. He attempts to use theo-

logical concepts similar to those of Teilhard

to predict the future of the universe and stipu-

late a sequence of events leading to Omega in

the final singularity of a universe collapsed

back on itself.'"' In Teilhardian fashion, all

matter and intelligence will have merged into

a "c-boundary," which "signals the end of

spacetime, but lies just outside it." '^ Tippler's

theory is consistent with one probable out-

come of cosmology and with the current state

of knowledge in information theory and cy-

bernetics. While it advances a theology that

is pluralistic, it offers less than satisfying guid-

ance for the meaning and value of human life.

But it is added to the sphere of discussion as

grounds for productive debate.

Possibilities for relevant theologies

abound in light of the information provided

by a scientific study of the natural world. Pro-

cess theologians use the evolving universe to

develop metaphors of God as wisdom and

persuasion. Liberation and feminist theolo-

gians include treat-

ment of the environ-

ment with the human
condition to propose

an activist theology

based on cormnunity

and cooperative inter-

action.

As scientists spec-

ulate on the nature of

reality, great opportu-

nities—and responsi-

" bility— exist for theo-

logians to contribute to a imified imderstand-

ing of the cosmos. A theology that will play

a relevant role as guide through the nature

of reality will be consistent with these new

explorations and will offer a sound explana-

tion of the awesome privilege of being hu-

man. In addition, it will offer a means of

evaluating the new technologies that will

inevitably result. A fruitful exploration by

scientists and theologians in the spirit of
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Kepler andTeilhard. each profession acknowl-

edging the contribution of the other, will use

hard-gained knowledge in both fields to pro-

vide new meaning for human existence in the

cosmos.
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Islamic Contributions to Science:

Historical and Contemporary Issues

Muzqffar Iqbal
Center for Islam and Science,

Sherwood Park, Alberta

The normative practice in the history ofscience in the West is to start with the Greeks and then jump

to the European Renaissance, both studied as a backgroundfor the emergence ofmodern science in the

seventeenth century. More considerate works devote afew pages to the Islamic scientific tradition, as a

harbinger ofthe Greek legacy. This practice, based on the nineteenth-century Orientalism, lias seriously

harmed the emergence ofan accurate history ofscience in general and the nature ofcontributions made

by the Islamic scientific tradition to science in particular. These accounts continue to produce a carica-

ture ofa tradition that lasted longer than the Greek and the modern scientific traditions. When placed in

its own historical matrix, the nature of Islamic contributions to science is a totally different story.

Introduction

I suggest that the reader leave aside any

preconceived ideas of Islam and Islamic sci-

entific tradition for a few minutes and start

afresh. This practice has the advantage of

opening certain new vistas without any loss:

if the new doors do not open, one can always

go back to the older constructions. Let me
also explain what I mean by the phrase "Is-

lamic contributions," for it does not lend it-

self to a simple definition. After all. Islam is

a religion and a way of life that has been

around in different modalities since the be-

ginning of human existence. This fact is of-

ten ignored and Islam is merely taken as that

particular manifestation of the ancient reli-

gion that began on the 20"' ofAugust 610 CE
with the first revelation to Prophet

Muhammad while he was in retreat in the

cave of Hira', about five miles south of

Makkah.' This reductive interpretation of the

term "Islam" is not in accordance with what

followers of Islam believe. The message of

Islam brought by Prophet Muhammad is

merely one particularized modality of the

ancient religion.

But whether we use the term Islam in its

particularized modality or in its fuller sense.

its central tenet has remained unchanged. It

is a transforaiing concept known as Tawhid,

Unicity of God. Placed at the heart of the

civilization that emerged from Islam in its an-

cient general sense as well as in all its par-

ticularized manifestations, Tawhid refers to

the existence of One. Unique God who can

only be described in the negatives: God is

not like anything else, unable to be fully con-

tained in any human conceptualization, and

without equal.

Taken in its fuller sense, the term "Islam"

also refers to the act of submission to the Sov-

ereignty and Majesty of the Creator not only

by human beings but also by the earth, the

moon, the stars, the planets and all created

beings. Thus the Qur'an speaks of the sub-

mission of the earth and the heavens in the

same sense in which it speaks of the submis-

sion of Abraham to the commands of God.

Abraham, let me add, is mentioned in the

Qur'an as some one who was neither a Jew

nor a Christian, but a Hanif and a Muslim."

This universal aspect of Islam played a

fundamental role in the development of sci-

ence in the civilization that emerged from its

particularized manifestation that began with

the first revelation of the Qur'anic verse,
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Readl, on an August day in 610 CE. The

Qur'an continued to be revealed for the next

twenty-three years, a time during which

Prophet Muhammad led a unique movement

in the heart of Arabian desert. Based on the

revealed message, this movement transformed

Arabia from a semi-nomadic society situated

at the outskirt of major currents of advanced

civilizations to a dynamic state ready to ex-

pand its geographical boundaries at an unprec-

edented rate.

The expansion of the geographical bound-

aries of the Muslim world between 632 and

649 has often astonished Western historians

and military experts:

633: Conquest of southern Mesopotamia

635: Conquest of Damascus, Persians

defeated at Qadisiya

636: Byzantines defeated on river Yarmuk

637: another defeat of Persians at Jalula

639: Conquest of Egypt

640: whole of Persia conquered

647: Tripolitania conquered

649: Muslim navy against Byzantines,

Cyprus taken.

Let me also mention in passing that these

military campaigns were undertaken by a state

which was a mere ten years old. During the

preceding ten years, the Muslim State had

expanded from the small city of Madinah to

include the whole ofArabia and the southern

parts of Palestine and Iraq— covering approxi-

mately an area of one million square miles.

It is not my intention to follow all the sub-

sequent periods of rapid expansions such as

the one between 710 and 740 when Spain,

Sind in the Indian subcontinent and a large

part of Transoxania became part of the Mus-

lim world within a span of thirty years. It is

also not my intention to smdy the forces at

work behind this expansion. More than the

legendary expansion of the boundaries of the

state, we are interested in the emergence of a

new civilization that was to absorb, and make

its own, an enormous amount of cultm-al and

intellectual heritage accumulated over cenm-

ries by such diverse civilizations as the Hindu,

the Syriac, the Greek, and the Chinese.

This appropriation and transformation of

the cultural and scientific heritage of other

civilizations by the emerging Islamic civili-

zation was made possible, at least in part, by

the fact that Muslims recognized previous

manifestations of Islam and granted Jews and

Christian the status of "People of the Book."

This implied that they could live within the

new state as Christians and Jews and decide

their affairs according to their own laws. But

it also meant that an ambience was created

that fostered a close relationship between

these religious communities and allowed free

access to their cultural and intellectual

achievements.

This was a social revolution of the first

order that had profoimd contributions to the

emergence of a sustained translation move-

ment that would produce Arabic versions of a

huge amoimt of Greek, Syriac and Persian

texts with the help of Greek-, Syriac- and Per-

sian-speaking Christians and Jews. But be-

fore considering the details of this translation

movement, I wish to look at some of the in-

ner dynamics of the Islamic civilization that

created the need for these translations of sci-

entific texts into Arabic.

By the time science emerged as an orga-

nized activity in the Muslim world, the Islamic

civilization had already experienced two pro-

found revolutions. The first was an intellec-

tual revolution of the first order and the sec-

ond, the aforementioned social revolution that

united a large geographical area and diverse

communities, a fact that had far-reaching con-

sequences for the emerging scientific tradition.

The intellectual revolution was brought

about by the intense meditation on the mes-

sage of the Qur'an. In the course of one gen-

eration, the Qur'an had transformed the entire

range of human experiences for the Arabs—
from the rules of their language to the most

mundane matters of daily life. In addition to

containing a moral code, the principles of Is-

lamic Law, and the majestic descriptions of

human condition, the Qur'an also contained a

large number of verses that drew attention to
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the natural world. These so-called "scientific

verses" of the Qur'an not only speak of gen-

eral phenomena like the water cycle, the or-

derly alternation of the day and the night, and

the revolution of the sun and the moon in their

orbits, they also mention specifics: the cre-

ation of all living things in pairs, the six stages

in the birth of a human child, the making of

honey by the honeybees, the construction of

the spider-web. It should be noted that, in

addition to their apparent meanings, these

verses also have an allegorical meaning.

This fervent invitation to reflect on the

signs, ayat, of the Creator throughout the mani-

fest universe,^ as well as within the human
body itself, was to act as a driving force for

the emergence of an intellectual movement that

led to the birth of Islamic scientific tradition

within a century. During the formative period

of this nascent Islamic scientific tradition, a

unique set of circumstances arose that had pro-

found impact on its direction, content and ma-

turing. Of course, reference here is to the fa-

Cromhie is aforerunner ofa peculiar breed

of historians ofscience who advance the

thesis that all that Muslim scientists did

during the golden age of their science and

civilization was to ^^add afew observations

and comments of their own'* to the received

Greek science. This breed should be taken

as a special branch ofOrientalists; and

though Orientalism has withered outfrom

the mainstream discourse on Islam, this

breed continues to thrive.

mous translation movement that was to bring

three major traditions to the doorsteps of

emerging Islamic scientific tradition, which

would first absorb them and then surpass them.

The story of this fascinating process of assimi-

lation of a large body of knowledge from the

Greek, Persian, and Hindu traditions has been

variously told. But I once again ask that pre-

vious notions regarding this process be set

aside, for we are now about to embark upon

new waters.

Western historians of science often present

Islamic scientific tradition as a kind of railway

junction where the train loaded with the Greek

scientific heritage arrives, the driver of the train

gets off. speaks Greek which is translated into

Arabic by a team of translators under the able

guidance of a Nestorian Christian by the name

of Hunain ibn Ishaq ( 1 92-260/808-873). Hav-

ing spoken his lines, the Greek driver departs

on foot into oblivion, leaving behind an enor-

mously rich heritage in its Arabic version.

Five centuries later, another team of trans-

lators discovers this Greek heritage in its Ara-

bic garb, translates it into Latin in the newly

established centers of learning in Spain and

southern Europe, and thus the so-called an-

tiquity of Europe comes back to its native land

where it gives birth to modem science. More

generous historians grant that during its habi-

gl
tat in the Arab home-

lands, Greek science

was refined; and some

even go to the extent

of ascribing a few sci-

entific advances to the

Arabs. But a majority

of texts still depict this

whole operation as a

conduit in which Is-

lamic scientific tradi-

tion is no more than

the halting place for

Greek science.

The roots of this

story can be traced

back to the tradition

that is generally

known as Orientalism,

a word that has attained enormously rich con-

notations since Edward Said's 1978 book by

that same title." But these accounts are by no

means a thing of the past; production contin-

ues of such caricatures of this unique

confluence of three traditions that came to the

Islamic world at a very specific and defining
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time in its history to influence the Islamic sci-

entific tradition. They continue to haul rich

and diverse human endeavors from one civi-

lization to another as if it were dead wood. A
case in point is a work by sociologist Toby

Huff, The Rise of Early Modern Science: Is-

lam, China and the Westr' Another example

is A. C. Crombie's influential work. The His-

tory ofScience: From Augustine to Galileo,^ in

which Crombie makes several contradictory

statements, often within a single page, about

the worth and contributions of "Arab science"

to Western Christendom. Examples abound:

Of the actual knowledge from the stores

of Greek learning which was transmit-

ted to Western Christendom by the

Arabs, together with some additional

observations and comments of their

own, some of the most important was
the new Ptolemaic astronomy. *"

One can find such examples on almost every

page of the chapters dealing with "Arab sci-

ence." Crombie is a forerunner of a peculiar

breed of historians of science who advance

the thesis that all that Muslim scientists did

during the golden age of their science and civi-

lization was to attach "some additional ob-

servations and comments of their own" to the

received Greek science. This breed should

be taken as a special branch of Orientalists;

and though Orientalism has withered out from

the mainstream discourse on Islam, this breed

continues to thrive.

But let the haulers of dead wood ply their

cargo. I believe that by stepping into the very

heart of this process and seeing it as it hap-

pened, a richer and far more rewarding story

can be constructed of the emergence of the

Islamic scientific tradition as well as that of

the translation movement that brought the

Greek, Persian, and Indian works to Islamic

science. All that one needs to do is to enter

the enchanting world of the ''Abbasids just be-

fore the time of Abu Jafar ""Abdullah al-

Mansur (c. 92-158/710-775), the second

'^Abbasid cahph and the founder ofBaghdad—

that wonderful city that seems to have been

destined to witness some of the most momen-

tous events of history down to our own times.

Recall that the "Abbasids— that is, Banu'l-

^Abbas, the family of al-*"Abbas b. ''Abd al-

Muttalib b. Hashim, the uncle of the

Prophet— had come to power after a ninety-

year-long struggle against the Umayyads,

whom they considered usurpers. Umayyads

(Banu Umayya) had ruled the Muslim world

from their capital Damascus, from 41/661 to

132/750.

Let us also recall that the "Abbasids had

established strong relations with Persians,

who provided the bulk of the army that won

against the Umayyads. In fact, the army of

the first ''Abbasid caliph. Abii'l "Abbas al-

Saffah, had marched eastward from Khurasan

in Iran, which had become a strong supporter

of the '^Abbasid cause. The army that would

eventually support al-Saffah made its trium-

phant march from the newly won Khurasan

to Marw and then to Rayy, Kirman, and

Nihawand. In 132/749, the ""Abbasid army

crossed the Euphrates some 30 or 40 miles

north of Kufa and engaged and defeated a

large Umayyad army led by Ibn Hubayra.

Qahtaba, the leader of the "Abbasid army, died

in the battle: but his son, al-Hasan b. Qahtaba,

took command and led the army to Kufa,

which fell after some resistence. It was in

Kiifa that the troops chose Abii'l '^Abbas, the

brother of Ibrahim al-Imam, as the first

''Abbasid caliph with the title of al-Saffah.

Abii'l "Abbas transferred the capital of his ca-

liphate first to the small town of Hashimiyya,

which he built on the east bank of the

Euphrates near Kiifa, and then to al-Anbar.

Al-Saffah spent the rest of his life in consoli-

dating the power of the "Abbasid rule, which

would last for five centuries (132-656/750-

1258), the period that covers the great achieve-

ments of the Islamic scientific tradition.

Islamic scientific tradition was built upon

the foundation of religious sciences. These

sciences had developed over the course of a

century and provided the epistemological

framework for the smdy of Nature. By the

time of Khalid b. Yazid b. Mu^awiya (d. 84/

704 or 89/708), known as al-Hakim Ale

Marwan, the Philosopher of the Umayyads,

who lived in Egypt and who collected a team

of scholars to translate Greek alchemical
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works into Arabic,^ the precise terminology

that existed in the Qur'an had been extensively

studied and sciences of the Qur'an. al-'idfim

al-Qur'dn, were well established. By then,

Arabic, which would soon become the lingua

franca of the Muslim world, had been sys-

tematize through the work of Abu'l Aswad
al-Du'ali (fl. at Basra; d. c. 688/9); and the

vast body of Haditli, the sayings of the

Let me restate that the translation move-

ment was an organic process that arose

as a response to certain internal dynam-

ics ofIslamic civilization; it was not an

artificial process ofgermination dreamt

up tojump-start a scientific movement.

Prophet, was undergoing a rigorous scrutiny

at the hands of early scholars of Hadith. the

Muhcuiithun.

The methodology developed for the study

of Hadith literature would help in the devel-

opment of methodology of scientific investi-

gation in certain indirect but decisive ways.

The rigorous scrutiny of data, verification of

sources, biographical research needed to as-

certain the value and certainty of reports— all

had an impact on the scientific methodology

that evolved for the study of Nature. The sys-

tematic compilations of Hadith literature at

the hands of early Muhadithun, such as Abu
Abdullah Malik b. Anas al-Ashabi (fl. at

Madinah, b. 97/715, d. 178/795 or 179/796),

who compiled the first such book, Kitdb al-

Mii'ata (Tfie Book of the Beaten Path), con-

taining 1.700 traditions, also influenced the

methodologies of science. This was also the

time when the four orthodox Sunni schools

of law were in their formative stages. The

intense legal activity that went into the mak-

ing of these normative schools was yet an-

other influence on the Islamic scientific tra-

dition.^

In addition, one must recognize the im-

portance of social factors that went into the

making of the Islamic scientific tradition. The

eighth century produced a vast and enor-

mously rich and diverse cultural synthesis in

the newly conquered lands that were brought

under the caliphate. It was a world in which

frontiers of scholarship were being redrawn.

It was the time of the birth of a new culture,

of an empire in the making, and of a tradition

that was rapidly expanding. There were schol-

m ars and poets, writers and

1 thinkers who were enriching

Arabic with their works and

who were forming that vast

fraternity of Muslim schol-

I
ars that would act as an al-

- temate power as well as a

check to absolutism in the

new palaces that were being

erected for the rulers. While

I
all this was happening, a

'- group of biographers were

compiling the first biographies of the Prophet.

Among them was the celebrated Abu
'Abdullah Muhammad b. Ishaq (fl. at Madinah

until 1 14/733-34), the author of the first com-

prehensive biography of the Prophet, Kitab

Sirat Rasul Allah, completed at Baghdad.

Islamic scientific tradition came into ex-

istence in this rich intellectual milieu. It drew

its metaphysics from the Qur'an. its social

make-up from the mingling of the Persian,

Arab and other races; its methodology was in-

fluenced by the exactitude and vigor that had

gone into the compilation of Hadith literature,

and its intellectual content was to come from

diverse sources through a translation move-

ment that has no parallel in human history.

But before looking more closely into this

translation movement, let me note that, con-

trary to the claims of certain historians of sci-

ence, it was not the translation movement that

gave birth to the Islamic scientific tradition;

the translation movement came into existence

because there was an internal need and recep-

tivity in the nascent Islamic scientific tradi-

tion that necessitated translations. It is ab-

surd to assume that a vast scientific tradition

can be produced merely by translating cer-

tain works of science and philosophy from
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another civilization. But such absurdities

abound and remain uncheci<ed when it comes

to the history of Islamic scientific tradition.

Note that, in spite of spending millions of dol-

lars on the most advanced instruments and

research facilities, and in spite of acquiring

the services of highly qualified scientists, none

of the contemporary oil-rich Muslim coimtries

has been able to succeed in producing a local

scientific tradition. Even if one does not con-

sider historical evidence, this apparent fact

should be enough to discredit the claims that

Islamic scientific tradition was bom because

certain works were translated into Arabic.

My intent is not to minimize the impor-

tance or influence of the translation movement

that came into existence in a social milieu that

was cosmopolitan in the true sense of the

word. It is hard to determine the precise be-

ginnings of the translation movement; but

what is known for sure is that when, upon the

death of his brother, Abu Jafar Abdullah be-

came the second "^Abbasid caliph with the title

al-Mansur (the Victorious), the translation

movement was already under way.

Let me restate that the translation move-

ment was an organic process that arose as a

response to certain internal dynamics of the

Islamic civilization; it was not an artificial pro-

cess of germination dreamt up to jump-start a

scientific movement. I have noted that the

army that won the caliphate for al-Saffah had

come from Iran and al-Saffah chose a city in

Iraq, rather than Damascus, as his capital. It

was the Hellenized Syro-Christian commu-

nities in Iraq who were the first sources for

the translation movement, not the older Hel-

lenic centers like Alexandria and Antioch.

Let me reconstruct the story from the year

136-37/754, when al-Mansur became the sec-

ond "Abbasid caliph, a time when the twelve-

year-old Charlemagne was still fourteen years

away from becoming the King of the Franks.

One of the most important events at the be-

ginning of the translation movement is a well-

documented event of 147-48/765. In that year.

Caliph al-Mansur summoned the Syriac

Christian Jurjis b. Bakhtishu'^ to his court.

Jurjis was the head of the hospital at

Jundishapur, and the Bakhtishu^ family was

long associated with the tradition of learning.

His arrival in Baghdad established a Baghdad-

Jundishpur axis that was to remain active for

several centuries. Jurjis was made court phy-

sician, a position in which his family mem-
bers succeeded him.

The Baghdad translation movement can

be divided into three phases. It began with

Ibn al-Muqaffa"— a Zoroastrian whose inter-

est and mastery of Greek philosophy is leg-

endary—and his son and included Ibn Na^mah

and Eustathius. both of whom are known to

have translated for al-Kindi, Thabit b. Qurrah,

and Ibn al-Batriq. The second phase of the

translation movement starts with the coming

to caliphate of al-Ma'mun (197-217/813-833),

and the single most important figure of this

period is the legendary Hunayn ibn Ishaq

(192/808-260/873). the Nestorian Christian

who is credited with a large number of trans-

lations from Greek and Syriac into Arabic, on

subjects ranging from medicine, philosophy,

astronomy, mathematics to magic and

oneiromancy.^ Out of the 129 titles enumer-

ated by him in his famous Risdlah (see be-

low), he himself translated about 100 into

Syriac or Arabic or both. The list is not ex-

haustive. "^ The third phase of the translation

movement marks the refinement of older

translations at the hands of the Baghdadian

philosophers like Abu Bishr Matta (d. 328/

940), al-Farabi (d. 338/950), Yahya ibn ^Adi

(d. 363/974), Abu Sulayman al-Sijistani (d.

ca. 374/985), Ibn Zui^ah (d. 1008), Ibn Suwar

(d. 1017), and Abu al-Faraj ibn al-Tayyib (d.

1043).

The scale and enormity of this translation

activity can be glimpsed from certain simple

facts: it lasted for three hundred years, and

by the time it came to an end in the middle of

the eleventh century, virtually all extant works

of science and philosophy had been translated

from Greek and Persian into Arabic. The

sheer volume of the new material is stagger-

ing. But more than the volume, it is the ex-

tent of systematic effort that is impressive.

Fortunately, a first-rate document by none

other than Hunyan himself is extant, which
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helps to reconstruct an outline of what was

involved. This is his Risdlali. which was in-

tended to give a survey of his translation ef-

forts on the Galenic corpus but which, in ad-

dition, provides general textual information

about the methodology of translation as well

as sources for texts. Edited and translated in

1925 by G. Bergstasser," the Risdlah tells us

that the manuscripts were hunted all over the

caliphate, various Greek and Syriac versions

were then collated (qdbala) through a process

of oral reading by assistants. The variants

were not discarded; rather they were carefully

noted in the margins so that centuries later

when Ibn Rushd wrote his Great Commen-
tary on the De anima. he could cite variants

from Ishaq's version in the body of the

lectio}^ Abase text was thus established and

translated into Arabic, creating a new techni-

cal language of expression in the process.

Reception of the "Foreign Sciences"

in Islam

What was the impact of new translated texts

on the Islamic civilization? What did the trans-

lated material do to the flowering of the scien-

tific tradition? How did the new ideas blend

into the framework of Islamic thought? What

was it like to live at a time when these works

of translation were coming into existence?

These are mighty questions; but for those

who trade in dead wood, there is, once again,

a simple answer: these "Foreign Sciences"

were opposed by the dogmatic orthodoxy and

finally the movement was chocked to death.

Or, a slightly modified twist to the story as-

serts that the new material preserved the

achievements of Greek science and philoso-

phy in its Arabic version and remained dor-

mant in the new environs until it was trans-

mitted to Europe in the Middle Ages.

But if one is interested in living plants,

rather than dead wood, one immediately grasps

the magnimde of the questions. Recall that

the translation movement was a sustained ac-

tivity that lasted for at least 150 years (ca. 750-

900) before blending into an equally long and

important movement that was concerned with

the refinement and recasting of the translated

material. During this period of translation, no

less than twenty-three '^Abbasid caliphs reigned

over the ever-enlarging eastern empire, and

separate caliphates were established in the Ibe-

rian peninsula and Egypt, both of which events

had significant roles to play in transmission

and learning in the Islamic civilization.

The translation of scholarship was an in-

tellectual feat of the highest order and it was

received in an environment that was pulsat-

ing with energy, ideas, intellectual vigor, new
inventions, and unsurpassed economic activ-

ity that stretched from the heartland of the

Arabian desert to the steppes of Central Asia.

Caravans carried not only goods, but also

scholars, ideas, books, legends, and stories. If

one looks into the details of the books that were

published during this time, one is struck with

the awe-inspiring range of subjects and with

the extent of passionate involvement of schol-

ars in this activity.

Anyone interested in living organisms and

understanding the dynamics of exchange be-

tween civilizations knows that no civilization

passively receives ideas as if they are dead

cargo. We know that the translation move-

ment was nothing more or less than one in-

gredient out of a larger set that went into the

making of what is called Islamic civilization.

Diuing the period of three centuries in which

these translations were made and refined, some

of the most celebrated scholars of Islam lived

and died. During these same centuries, the

Muslim world went through a series of trans-

forming events that also contributed to that

complex which is called Islamic civilization.

It must be noted also that the process of

translation was an urban activity. Historians

agree that urbanization was one of the most

astonishing aspects of early Islamic history.

Cities like Basra, Kufa, and Baghdad on the

Tigris-Euphrates system grew rapidly into

major centers of Islamic scholarship, as did

Cairo on the Nile, where a triumphant Fatimid

dynasty had established their capital in 969

CE. In addition to the new cities, there were

the ancient centers of spiritual and intellec-

tual importance that came into the fold of Is-

lamic civilization. These include cities like

Damascus, Aleppo, Antioch, Jerusalem and
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Alexandria. Then there were Iranian cities

like Nishapur, which grew from 1,700-3.500

inhabitants before the Muslim conquest to

110.000-220,000 at its peak around the year

1000.'^ Isfahan may also be mentioned, which

was to grow from about 20.000 inhabitants to

200.000 in the same time span, and which has

remained a center of learning for centuries.

One may conclude, then, that this urban ac-

tivity must have taken place in centers not

unlike modem research centers with library

facilities and permanent staff.

Scholars know for sure that institutions

existed, variously called bayt al-hikmah. ddr

al-hikmah, or ddr al-Hlm, where translation

work was carried out in a systematic manner.

In addition to al-Ma'mun's bayt al-hikmah,

(literally. House of Wisdom) in Baghdad,

records show the existence of a dar al-41m

(literally. House of Knowledge) in the same

city under the Buwayhid vizier Sabur b.

Ardishir (d.l025), and the existence of simi-

lar institutions founded by the Hamdanids in

Mosul, Aleppo and Tripoli. Likewise, records

show the existence of an institution by the

name of dar al-hikmah, foimded in Cairo by

the Fatiraid caliph al-Hakim.'" All of this sug-

gests that the new material was received in a

dynamic situation and that it was under a con-

tinuous process of evolution and change, in-

volving integration, rejection, and adaptation.

The Flowering

It should be noted that the Islamic tradi-

tion of learning did not classify various

branches of knowledge in the same way as is

done today. It had its own schemes of classi-

fication and, in fact, classification of knowl-

edge was a major discipline by itself. This

classification was so fundamental to the whole

tradition that some of the best minds spent

their energies on defining the limits and

boundaries of various sciences ("iilum). The

Arabic word for science is '//m, but it does

not mean science in the contemporary sense.

Rather, it means something much greater.

From al-Kindi (3rd/9th) to Shah Waliallah of

Delhi (12thy 18th), all major Muslim thinkers

contributed to the refinement of classification

of sciences (al- 'ulum). This almost obsessive

attention to the problem of the classification

of sciences is not an empty intellectual pur-

suit, as it may appear at first sight. The basic

motive behind it was, and is. to preserve the

hierarchy of each science and to determine the

scope and position of each within the Islamic

worldview. This was essential because, with-

out such a classification, there would have

been no established hierarchy of sciences and

much confusion as to the ultimate ends that

can be achieved by pursuing a particular

branch of knowledge. Since each branch of

knowledge was considered to be part of an

integral whole, like branches on a tree, their

ultimate purpose was also related to a central,

unifying principle beyond which their pursuit

was considered to be futile.

The first sciences to emerge in Islam were

the religious sciences, because the foremost

problem faced by faithful believers was to

know how to know God. The path to this

knowledge, outlined in the Qur'an, had to be

elucidated. This gave rise to the science of in-

terpretation of the Qur'an. 'ilmal-tafsir. This

was followed by the sciences related to the

preservation of the sayings of the Prophet ( 'Urn

al-Hadith), the science of biographies {'Urn

al-rijdl), the science of genealogy ('/7m al-

ansdb), and the science of history ( '//m al-

tdrikh). These religious sciences provided a

framework of scientific inquiry that was later

employed for the natural sciences. The key

elements of this methodology were uncom-

promising adherence to truth and objectivity,

a respect for corroborated empirical evidence,

an eye for detail, and the development ofmen-

tal skills for the classification of data.

Thus, before scientific enterprise began,

Muslims already had a rich repository of tech-

nical terminology'^ that soon paved the way

for the development of a conceptual frame-

work from which various branches of science

emerged in due course of time. This termi-

nology is essentially based on and revolves

around the Qur'anic concepts of life, death,

resurrection, prophethood, and human moral

response to the whole scheme of a purposeful

creation of the universe.'^

It is interesting to note that the classifica-

tion activity gained momentum as soon as Is-
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lamic civilization came into contact with the

Greco-Hellenistic scientific and philosophi-

cal thought. Until then, there had been no

external threat to the established hierarchy,

and the tacit understanding of the position of

each science was sufficient to keep the integ-

rity of the hierarchy. Thus, Jabir ibn Hayyan

(c. 103/721 -c.200/8 15), to whom an extraor-

dinary number of writings has been as-

cribed, '^ was not excessively concerned with

the problem of classification: but al-Kindi'**

(c.185-260/801-873)— the "Philosopher of

the Arabs"— was. because by then the major

movement of translation of Greco-Hellenis-

tic scientific works into Arabic had already

begun. Nevertheless, Jabir did write his fa-

mous Books ofBalance to explain his theory

of balance, which underscores the whole of

his alchemy. Likewise, Hunain ibn Ishaq'*^

and Thabit ibn Qurrah^ (2 1 1 or 22 1 -288/826

or 836-901). both pioneers of translation

movement, did not have to pay attention to

the problems of classification. Even
Muhammad ibn Musa al-Khawarazmi (d.

c.249/863), who died

just eleven years before

the death of al-Kindi,

was not concerned with

the classification prob-

lem, though his work

represents a creative

synthesis of the math-

ematical works of the

generation preceding

him.-' Razi- was also

not concerned with the

problem of classifica-

tion, though his con-

temporaryAbu Nasr al-

Farabi (c. 258-339/

870-950) was to devote

much of his life to the

development of a comprehensive scheme of

classification of sciences.

Within the first century of Islam, Muslim
scientists developed the science of alchemy,

which has a distinct metaphysical aspect and

which explored the underlying balance in na-

ture. Alchemy, as understood by traditional

Muslim scientists, has to do not only with the

physical domain of existence, but also with

the spiritual domain. Blending the symbol-

ism from the metaphysical domain with the

physical domain, a rich tapestry of metaphors,

symbols and images has been preserved for

use in retracing the history of this most won-

derful of all branches of Islamic science.

Thus, in the spiritual sense, one comes across

the subtle symbolism of the spirit's journey

and the rites and stages of transformation of

the soul, which is the subject matter of "Spiri-

tual Alchemy." Linked to this, and at a lower

level, is the alchemy of the craft guilds, espe-

cially dealing with metals and their transfor-

mation. Linked to each other through the sym-

bolism of a common language, this science

provides the most obvious example of meta-

physical grounding of Islamic science. The

alchemical tradition is definitely pre-Islamic

in its origin, dating back to the prehistoric pe-

riod of human existence. But, like so many
other branches of knowledge, once incorpo-

rated into the Islamic worldview, it trans-

From al-Kindi (3rd/9th) to Shah Waliallah

ofDelhi (12th/18th)y all major Muslim

thinkers contributed to the refinement ofthe

classification ofsciences (al-'uliim). This

almost obsessive attention to the problem of

classification ofsciences is not an empty

intellectual pursuity as it may appear atfirst

sight. The basic motive behind it was^ and

iSy to preserve the hierarchy ofeach science

and to determine the scope andposition of

each within the Islamic worldview.

formed and became distinctively Islamic in

its metaphysical basis. The Western form of

alchemy, developed in Alexandria about the

time of the birth of Jesus Christ, came into

existence through the hybridization of cosmo-

logical doctrines of Egyptian tradition with

the Greek philosophical tradition. The earli-
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est texts of Alexandrian alchemy refer back

to the Prophet Enoch (in Hebrew) or Idris (in

Arabic).^

Jabir ibn Hayyan. a mystic and perhaps

the greatest alchemist produced by the Islamic

scientific tradition, was acutely aware of this

long tradition of alchemy. He wrote:

Know that successive philosophers

have enabled the science of [alchemy]

to profit from a long development, and
have given it an extraordinary power,

thus attaining their end. Arius [precur-

sor of Hermes] was the first of those

who devoted himself to this art....^"*

In TJie Book ofBalance. Jabir is basically con-

cerned with finding the correct proportion of

the qualities or natures— namely, hot, cold,

moist, and dry— which can be found on the

basis of the idea of Balance. Proportion, for

sure, is nothing but a relationship, expressed

in numbers that are understood in the

Pythagorean sense as ontological aspects of

Divine Unity.

In Jabir 's system, each metal has two ex-

terior and two interior qualities. Gold, for ex-

ample, is inwardly cold and dry, outwardly

hot and humid. Silver is just the reverse: hot

and humid inwardly, cold and dry out-

wardly.^ Each quality has four degrees and

seven subdivisions (twenty-eight parts in to-

tal). Jabir says that everything in this world

exists by the number 17, divided into the se-

ries 1:3:5:8. Each of the twenty-eight parts

of the qualities is linked to the letters of the

Arabic alphabet and the four-fold division is

based upon the series 1:3:5:8. The opposing

natures of the metals are in the ratio of either

1:3 or 5:8 or vice versa.
^^

Thus, in a purely Jabirian sense, the whole

imiverse can be explained on the basis of his

alchemy which, in turn, is based on a theory

of cosmology evolved on the basis of Tawhid,

the Oneness of God. Jabir 's alchemical writ-

ings have a dual aspect: there are texts that

can be easily understood in terms of modem
chemistry and there are texts that explain vari-

ous levels of cosmic reahty, explained in terms

of masculine-feminine or sulfur-mercmy prin-

ciples.-^

In traditional Islamic cosmology, formu-

lated by Jabir and others, a lower state always

derives its existence from a higher state and,

in mm, transmits to the state lying below it in

the Chain of Being. Elements of alchemy are

a part of the great Chain of Being, which in

turn derives its existence from the principle

of Tawhid.

This esoteric interpretation of Nature as

the cosmic text (ta'wil) is central to Jabir 's

worldview, as well as to the doctrines of all

major Sufis in the Islamic tradition. "Aziz al-

Nasafi, the Sth/ 15th-century Sufi master, has

compared Nature to the Qur'an in an elabo-

rate scheme in which each genus in Nature

corresponds to a Surah, each species to a verse

and each particular being to a letter.^

Withering: Why, When, and IHow

Why did the Islamic scientific tradition

wither and then disappear? When and how

did it happen?

These are, once again, mighty questions

that have not been fully researched. But the

haulers of dead wood have their answers for

these, as well. They postulate that there was

a man by the name of al-Ghazali (450-505/

1058-1111) who wrote a book, Tahafiit al-

Faldsifah {The Incoherence of the Philoso-

phers), in which he attacked the philosophers

and scientists; and, because he had an enor-

mous influence, rational inquiry into Nature

died in the Islamic civilization— this, even

though Ibn Rushd (520-595/1126-98), our

very dear Averroes the Commentator, as he is

known in the Latin West, wrote a line-by-line

refutation of al-Ghazali 's work in his seminal

Tahafiit al-Tahdfut (The Incoherence ofthe In-

coherence), which came too late. They also

add other factors to their list of causes of de-

cline; these range from the disintegration of

the caliphate to the Mongol attack, and from

the intemal strife of Muslim polity to the lack

of institutional support.

As to the date of decline, they have been

gmdgingly moving it forward as more and

more data come to light. Until quite recently,

the date most often cited was the tenth cen-

tury, but a more recent trend has been to cite

a rather ambiguous "thirteenth or fourteenth
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century." This revision has been made thanks

to works by E. S. Kennedy. George Saliba,

Shlomo Pines, and others.
•^'^

But in addition to the obvious traders of

dead wood, there are more subversive formu-

lations. These find fault with the very struc-

tiue of the scientific enterprise in the Islamic

civilization and then use this claim as an an-

chor to pass disparaging judgment against Is-

lam itself. "The problem [of growth of Is-

lamic science into modem science] was not

internal and scientific, but sociological and

cultural." Huff tells us in The Rise of Early

Modern Science:

It hinged on the problem of institu-

tional building. If in the long run

scientific thought and intellectual

creativity in general are to keep
themselves alive and advance into new
domains of conquest and creativity,

multiply spheres of freedom— what we
may call neutral zones— must exist

within which large groups of people

can pursue their genius free from the

censure of political and religious

authorities. In addition, certain

metaphysical can philosophical

assumptions must accompany this

freedom. Insofar as science is

concerned, individuals must be

conceived to be endowed with reason,

the world must be thought to be a

rational and consistent whole, and
various levels of universal representa-

tion, participation, and discourse must
be available. It is precisely here that

one finds the great weakness of Arabic-

Islamic civilization as an incubator of

modem science.^"

This is one example of what may be called

neo-Orientalism in historiography of science.

Here, modem Westem science and the way it

evolved is taken as the only valid mode in

which a science— any science— could grow,

and then this norm is placed upon all other

traditions to explain their "failure" to evolve

into modem science.

There are two pitfalls to this approach:

it assumes that modem science is the model

par excellence that should have been fol-

lowed by every scientific tradition in the

world, and it further supposes that the only

route available to any science for this

achievement is precisely the one taken by

modem Westem science. On the basis of

these two assumptions, all other scientific

traditions are denigrated. Unfortunately, in

the case of Islam, this denigration does not

stop at the scientific tradition; often invalid

conclusions are drawn that cover the whole

civilization and its fundamental principles.

One can cite many examples in addition to

the aforementioned case, but that would take

me away from my main task. Suffice it to

say that this approach is fundamentally

flawed, if not outright biased and dishonest.

Each civilization works within its own dy-

namics. Had the process of leaming through

a one-to-one relationship with a sage— so es-

teemed in Islam, but of no value in Huff's

and Crombie's assessment— been inad-

equate, there would have been no Ibn Sina

and no Ibn al-Haytham. When Huff says that

"both the Islamic and Judaic cultures con-

tained a strong bias against allowing open

access to knowledge by the masses,"^' one

is clearly up against a closed mind that has

certain preconceived notions about Islam and

Judaism on the basis of inadequate or bi-

ased—or both inadequate and biased— train-

ing. The example cited by Huff in this par-

ticular case is that major work by

Maimonides (1 135-1204), The Guide of the

Perplexed, on which he labored for fifteen

years and which is universally recognized as

one of the best example of the integration of

science, philosophy, and religion within the

Jewish tradition.

Returning to the main question, regard-

less of the inadequate, biased and uninformed

reasons provided by traders of dead wood, one

does have a reality to explain: Islamic scien-

tific tradition did die—and to such an extent

that no such endeavor can be found today that

can be called Islamic science. What happened

to the once-flourishing enterprise? What were

the causes of its failure to sustain itself?

Where did it go?

Let me confess: I do not have an answer;

in fact, no one does, except for the type of

scholars mentioned above. There are many

reasons for the lack of an answer— or perhaps

we should say answers, for there cannot be
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simply one answer to such a complex ques-

tion. The state of contemporary scholarship

does not permit us to provide any definite

answers to the question of decline. As a mat-

ter of fact, even the questions have not been

formulated properly. What is meant by the

decline of Islamic scientific tradition? When
did it happen? Why did it happen? But the

only question that is generally asked is: Why
did Islamic scientific tradition fail to produce

Science had progressed in the Islamic

civilization within a conceptualframe-

work that informed, checked, and con-

trolled its direction. There were two main

views ofscience and its relation to this

framework: the instrumentalist view and

the puritan view.

"the scientific revolution" of the kind that oc-

curred in Europe in the seventeenth centiuy?

The Question of Decline

As the Muslim world grapples with its

present state, the question of decline of Is-

lamic scientific tradition seems to gain more

and more importance, because the present cri-

sis is viewed as resulting largely from a lack

of scientific and technological know-how, es-

pecially when seen with an awareness ofWest-

em political and economic power, which is

ascribed to science and technology. But apart

from this general view, historians of Islamic

scientific tradition are also paying much at-

tention to this question, and some even con-

sider it to be a subject at the cutting edge of

historical research.

One of the most important aspects of the

question is the fact that one is not dealing with

just the decline of the Islamic scientific tradi-

tion; it was actually the Islamic tradition of

learning that declined and disappeared, and

along with it went the sciences. This is some-

thing that was well recognized by the Mus-

lims themselves, and serious efforts were be-

ing made for recovery when almost the whole

of the Muslim world was colonized. During

a century-long occupation, the colonizing

forces systematically crippled, destroyed, and

desecrated the tradition, perhaps forever. In

any case, the colonial occupation went deep

and produced the contemporary Mushm world

where there exists neither the Islamic tradi-

tion of learning nor Islamic science.

In addition, while formulating the ques-

tions, one must also take into accoimt that the

P decline of Islamic scien-

tific tradition was not hke

a plague that spread over

the large geographical re-

gion that was part of the

Muslim world and killed

every single scientist and

scientific institution in a

specific time span.

Rather, each region and
* each branch of science
i',

I
requires mdividual atten-

fc tion for, asA. I. Sabra has

pointed out, "decline in one branch of science

may coincide with progress in another."^-

A third aspect of the question of decline

is the relationship between the Islamic world-

view and different branches of science. Sci-

ence had progressed in the Islamic civiliza-

tion within a conceptual framework that in-

formed, checked, and controlled its direction.

There were two main views of science and its

relation to this framework: the instrumental-

ist view and the puritan view.

The instrumentalist view considered the

scientific enterprise as an instrument to help

reach the major goal of human life, namely,

preparation for the eternal life. Thus, only

those sciences were considered praiseworthy

that helped in the preparation for the next

world, and their study was only desirable to

the extent of their utility. This attitude is epito-

mized by al-Ghazali who formulated his the-

sis in a bold and assertive manner in the first

book {Kitab al-'ilm, the Book ofKnowledge)

of his magnum opus. The Revival of the

Religeous Sciences, and in his autobiography,

as well, al-Munqidh min al-Dalal

(Deliverence From Error).^^ AI-Ghazali was
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a grand synthesizer of Islamic intellectual and

spiritual traditions. After recovering from his

spiritual crisis, al-Ghazali saw everything in

the luminous light of his transformed soul and

yearned for ever-increasing nearness to the

Creator. He viewed all human pursuits— in-

cluding the pursuit of knowledge— as means

to the ultimate goal that he set forth as none

other than salvation in the hereafter. This

grand vision of a man who had been at the

forefront of intellectual tradition before his

spiritual crisis has often been held responsible

for the demise of science in the Muslim world,

but nothing can be more erroneous than this

hasty and simplistic conclusion. What al-

Ghazali called for was not the elimination of

natural sciences from the content of Islamic

education, as he is sometimes accused of, but

a re-establishment of the hierarchy of various

branches of knowledge. His was an effort

based on the specific conditions of his times,

an era rife with intellectual anarchy and con-

fusion. He wanted to restore and realign the

Islamic intellectual life toward its legitimate

direction. His was the voice of a mystic who
had passed through the domain of intellectual

knowledge and who was now rooted in the

spiritual certitude where his thoughts and ac-

tions, desires and values, teachings and prac-

tices were all directed toward the ultimate goal

of salvation in the hereafter.

But al-Ghazali's doctrine was certainly not

the only doctrine in the Muslim world. In

contrast to his religiously committed stand,

there was the view of the philosophically com-

mitted scholars who understood the goal of

theoretical investigation to be an understand-

ing of the nature of things as they are in them-

selves, without any further commitment.

Thus, for them, the ultimate purpose of in-

quiry—whether in mathematics, astronomy,

physics, or metaphysics— was to gain knowl-

edge for the sake of knowledge, which was

considered to be good in itself. A further

branch of philosophical sciences, al-^idum al-

hikmiyyah, viewed the purpose of philosophi-

cal inquiry as the perfection of the human soul

and its preparation for eternal happiness.

These hukama (sages) were inclined toward

metaphysics, and they viewed their ultimate

goal to be no different than that of al-

Ghazali's— only their path was different.

The instrumentalist view of science was

neither new nor the only view. In all civiliza-

tions, science has always served certain pur-

poses, while, at the same time, it is a means

to understand Nature and its workings. Even

modem science does that. Thus, there is noth-

ing surprising in the fact that astronomy was

used right from the beginning to determine

the direction of prayer, the qihla, and for lu-

nar visibility. And mathematics was an im-

portant tool in the computation of prayer

times; in fact, the office of muwdqqit, the one

charged with the determination of prayer

times, was often occupied by an astronomer

or mathematician. But this was not the only

function of astronomy and mathematics; they

were legitimate sciences in their own right,

which were pursued within the larger frame-

work of Islamic scientific tradition. Thus, the

two views represented by the instrumental-

ists and the philosopher-scientists are not

water-tight compartments; they arise on the

basis of degree of emphasis.

Finally. 1 wish to examine the explanation

of decline that places the blame on the lack of

institutional settings for the pursuit of science.

This is often presented as the grand failure of

Islamic civilization. It rests on the assertion

that the only formal institution of learning in

Islamic civilization, the madrassa, did not

have the rational and philosophical sciences

in its curriculum. In summing up this argu-

ment, Sabra states:

fTJhe marginality thesis relies in part on

the fact that the major Islamic institu-

tion of higher learning, the madrassa,

formally ignored the rational or

philosophical sciences. The conse-

quence drawn from this fact is that

Muslim institutional education, having

excluded these sciences from its

purview, could not serve as a means for

their promotion or propagation.

Science was accordingly forced to lead

a separate, private and precarious

existence which, so the argument would

go, it could not maintain indefinitely.

The argument is compelling and may
even contain a large portion of truth.
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For my part, I am convinced that the

character of the madrassas, and the

circumstances and motivations that

brought about their proliferation under

the Saljuqs in the second half of the

eleventh century, are important factors

that must be considered in any attempt

to understand the future career of

Islamic science. What has yet to be

made clear, however, is the precise

nature of these factors and the precise

way in which they affected the course

of science.
"^

In an attempt to elucidate his point, Sabra

further mentions that the madrassa was a waqf

institution, a charitable foundation:

[A]s such, it belonged to a type of

institutions which any Muslim could

endow in his capacity as a private

individual.^^

He also notes that Nizam al-Mulk, the Saljuq

vizier directly responsible for initiating the

system of madrassas which quickly spread

over Iraq/Khurasan at a time when the sub-

versive Ismalli propaganda was threatening

the doctrinal unity of the Ummah, commu-
nity of believers, may have "legally acted as

a private individual."

[I]t may be debated whether the

Nizamiyya madrassas were originally

conceived as rivals or emulators of dur
al-Hlm, the library-cum-teaching

institutions which, like the original dur
al-'^ilm in Fatimid Cairo, had made
room for the philosophical sciences.

Sabra notes further:

[The madrassas] quickly replaced the

dur al-^ilnu thus bringing to an end one
of the few institutional homes in which
the foreign sciences had been cultivated

without inhibition....^*

It is a problematic assertion, to say the

least. The madrassa, as an institution, was

not the brain-child of Nizam al-Mulk (408-

485/1018-1092); it predates the venerable

Nizam by four centimes. In its earliest form,

it was present during the life of the Prophet,

and it is known that most mosques had

madrassas attached to them. Larger mosque-

madrassas often had libraries associated with

them, and private individuals often made con-

tributions to the upkeep of these libraries and

of the madrassa-khan, that is, the madrassa

which also provided lodging for the out-of-

town students. No doubt Nizam al-Mulk en-

dowed scholarship for students and infused

new life into this institution, but there is no

historical evidence to suggest that he in fact

founded the institution of the madrassa.^^

In any case, there are examples to sug-

gest an integration of various branches of

learning within a complex. One such example

is the still-standing madrassa complex in

Samarqand, not far from the famous observa-

tory.

Muslim institutions of higher learning

were characteristically different from those

that evolved in Europe and grew into modem
universities. To claim that science in the

Muslim world could have continued only if

there had been imiversities of the European

kind is absurd. Each civilization has its own
institutions, and science did progress in the

Muslim world for centuries without the uni-

versities of the Eiu'opean type.

We are. thus, left with unresolved ques-

tions. But all that can be done at this stage of

our understanding is an attempt to formulate

questions, rather than provide answers.

When and Where Did the Decline

Occur?
Even the most biased historians of science

now grant that Islamic science was still active

up until the fifteenth century. They accept that

the famous Maragah observatory and research

center established by Nasir al-Din al-Tusi was

among the best research centers of the world,

where outstanding scientists such as Qutb al-

Din al-Shirazi (634-7 1 0/ 1 236- 1 3 1 1 ), Muayyid

al-Din al-'Urdi (d. 665/1266), Muhyi al-Din

al-Maghribi (d. 680/1281), and even the Chi-

nese astronomer, Fao-Mun-Ji, were active, and

where the Zij-i iilkhdni (The D-Khanid Tables)

were produced, first in Persian and later trans-

lated into Arabic. Maragah was also a place

where new instruments were constructed and

where major contributions were made to plan-

etary theory. It is also well recognized that al-

Tusi's remarkable contribution to the planetary

theory, later named "the Tusi couple," was be-

ing studied by astronomer Ibn al-Shatir (d.

1375). In the fifteenth century, Ulugh Beg
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(796-853/1394-1449) was busy in construct-

ing a new observatory at Samarqand, where

Ghiyath al-Din Jamshid al-Kashani (d. 832/

1429). the famous mathematician and com-

piler of the Zij-i khdqdni would prepare his

Zij-e Uliigh Beg with help from his colleagues,

one of them being the accomplished astrono-

mer Qadi-Zadeh Rumi. Yet another short era

of robust astronomical activity was witnessed

Muslim institutions ofhigher learning

were characteristically differentfrom those

that evolved in Europe and grew into

modern universities. To claim that science

in the Muslim world could have continued

only ifhad there had been universities of

the European kind is absurd.

in Istanbul in the work by Taqi al-Din in the

10"'/16"' century. Considering all of this, one

must look for reasons for the so-called decline

in a time period that lies somewhere in the

sixteenth century.

It is important to look for reasons that are

far more comprehensive and deeper than what

has been so far suggested in socio-historical

accounts or by way of denigration. One must

also look at the reform-revival movements

that had sprung up all over the Muslim world

and that were seeking to build a new social

and political order. This process was cut short

by colonization and subjugation of the Mus-

lim world, which brought the whole civiliza-

tion to a crumbling halt.

The Islamic Scientific Tradition

and the Making of Modern Science
Europe received the Islamic scientific tra-

dition during the Middle Ages, which were

not really "the Dark Ages" as is usually be-

lieved; rather, the very idea of DarkAges first

arose in the late fourteenth and early fifteenth

century out of arrogance. It was a derogatory

term to be placed beside and contrasted with

the idea of enlightenment. It became firmly

entrenched in Western culture as the European

Renaissance progressed.^^

European scientific tradition of the Middle

Ages was primarily situated in the chain of

Christian monasteries spread throughout Eu-

rope. These monasteries had started as early

as the fourth century. By the time St. Benedict

(d. ca. 550) established his monastery at

Monte Cassino, south of Rome, this way of

life had matured so that he could formulate

rules governing the lives of those who chose

to live in these monaster-

ies.^'' Bede, who entered the

monastery of Wearmouth in

Northumbria, in northeast-

ern England near modern

Newcastle, at the age of

seven to spend the remain-

der of his life, also left his

mark on a whole range of

subjects taught in the eighth

century. Included in his

works is the Ecclesiastical

History of the English People and On the

Nature of Things, as well as two textbooks on

timekeeping and the calendar.'^'

The focus of monastic tradition was eccle-

siastical, but this does not mean that medi-

cine, logic, and other Greek and Roman sci-

ences were altogether absent from the com-

munal life. It is known that Boethius (480-

524) translated parts of Aristotle's Lx)gic and

composed handbooks on the liberal arts. Gre-

gory the Great (ca. 550-604), who became

pope in 590, left behind a respectable body of

sermons, lectures, dialogues, and biblical

commentaries. Toward the end of the eighth

century, there was another burst of energy that

revived the tradition of learning, this time

under the patronage of Charlemagne the

Great, who inherited a Frankish kingdom in

768 which contained parts of modem Ger-

many and most of France, Belgium, and Hol-

land. By the time of his death in 814, he had

enlarged his kingdom to include more Ger-

man territory, Switzerland, part ofAustria, and

more than half of Italy. His empire, known

as the Carohngian Empire, was the first cen-

tralized empire to appear in Europe since the

Roman Empire. Charlemagne instituted a

state-wide educational enterprise imderAlcuin

(ca. 730-804), who had been headmaster of
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the cathedral school at York, in northern En-

gland, before he was brought to the court of

Charlemagne especially to direct the new edu-

cational enterprise.
'"

It was this educational system under

Alcuin leadership which was to initiate the

transmission of Greek learning (through the

Arabic route) into Western Europe. An impe-

rial edict mandated the establishment of ca-

thedral and monastery schools. This laid a

foundation on which was built the grand edi-

fice of learning in later centuries.'*- Alcuin

attracted a group of scholars who were inter-

ested in serious theological reflection, and it

was this system of schools that produced men

like John Scotus Eriugena (fl. 850-75)— an

Irishman attached to the court of

Charlemagne's grandson. Charles the Bald.

Scotus was the most influential and ablest

scholar of the ninth-century Latin West, with

an excellent command of Greek acquired in

the monastic schools. He went on to translate

a number of important Greek works into Latin

and to write several original works in Latin.

A century later, another beneficiary of

Carolingian educational system, Gerbert of

Aurillac, was to become one of the first intel-

lectual links between Islam and Latin

Christendom. Gerbert rose from his humble

beginnings to the high office of pope through

a series of dramatic events that exhibit his sharp

intelligence as well as his scholarship. His elec-

tion as Pope Sylvester II in 999 provided him

an institutional structure for the pursuit of his

scholarly ambitions. But already in 967 when

Gerbert crossed the Pyrenees into the north-

eastern comer of Spain to study mathematical

sciences with Atto, the bishop of Vich, he had

forged a link with Muslim Spain that was to

serve as a decisive point of contact between

Islamic scientific tradition and the Latin West.

Gerbert 's letters are the source for ascer-

taining the extent of his interest in Islamic

sciences at this early stage of intellectual in-

teraction between Muslim Spain and Europe.

The Letters of Gerbert with His Papal Privi-

leges as Sylvester II provide ample testimony

to Gerbert's wide ranging interests as well as

influence."*^ In these letters, one finds Gerbert

asking for specific manuscripts and books. In

one letter, he asks for a book on numbers by

the Arabic-speaking Christian, Joseph the

Spaniard; in another, he asks for a book on

astronomy which had been translated from

Arabic by Luptins. He instructs friends on

mathematical and geometrical problems and

imparts instructions on the construction of

astronomical models as well as on the use of

the abacus for multiplication and division, us-

ing Arabic numerals.

Transmission
Gerbert did not live to see the enormous

changes that were about to transform West-

em Europe during the eleventh and the twelfth

centuries— transformations that were cmcial

to the emergence of modem science. After

the Viking and Magyar invasions of the ninth

and tenth centuries, which devastated much

of Europe, there came a period of strong mon-

archies, political stability, and economic

growth. The reasons for these developments

are complex and beyond the scope of this es-

say. Suffice it to say that after enduring the

invasions of foreign armies for centuries.

Western Europe reversed the pattern and be-

came an aggressor, first in Spain and then in

the Holy Land, where it dispatched armies of

cmsaders. As a result of re-urbanization, a

new educational system emerged. Stable,

prosperous monarchies, continuous economic

growth, and increased agricultural production

between 1 000 and 1 200 contributed to a popu-

lation explosion during which the population

of Europe may have quadrupled.''^

During the eleventh and the twelfth cen-

turies, along with the population explosion,

there arose a chain of new schools through-

out western Europe with far broader aims than

those of monastery schools. What is impor-

tant for my purposes is the fact that these

schools were centered on the interests of the

"master" who directed them, just like the

schools in the Islamic civilization that at-

tracted students to a particular teacher whose

name was synonymous with that of the school.

And just like their counterpart in the Muslim

world, these European schools were not fixed

geographically: they went where their mas-

ter-teacher went.''^
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These new schools multiplied. The num-

ber of students and teachers increased, and

some of them became large enough to need

organization and administration: this was the

beginning of the evolution of the universities

which would subsequently become home to

intense scientific activity.

These universities arose in western Europe

as spontaneously as the schools had. No date

can be fixed for their founding, because they

were not founded. At that early stage, univer-

sities were not educational institutions with

buildings and charters; rather, the early uni-

versities were merely voluntary associations

or guilds where teachers and students pursued

their cominon interests. The word "univer-

sity" (from the Latin imiversitas) merely

meant a guild, corporation, or association

where people pursued common (universal)

ends; it had no educational connotations.

Nonetheless, the customary date for the mas-

ters of Bologna to have achieved university

status is 1 150; for those of Paris, about 1200;

and for those of Oxford, 1220.^

The presence of stable monarchies cre-

ated opportunities for employment of learned

scholars at courts, as well as the need for

administrators for growing state institutions.

This meant expansion of universities and

their curricula. Education in these early uni-

versities followed the centuries-old tradition

of guilds that had been established all over

the world. A student entered university at

about age fourteen and studied with a teacher

for three to four years, attending lectures and

discussing various books and authors. At

the end of that period, the student would

present himself to be examined for the yoimg

man's degree. Having passed this examina-

tion, the student now became a sort of jour-

neyman, who could impart instructions to

new students under the direction of a mas-

ter, while he continued his own smdies. Af-

ter another period of three to five years, the

student could present himself for a higher

examination that would confer full rights on

him and give him full membership in the fac-

ulty of arts.

These universities were bigger than

schools; numbers varied between 200 and 800

smdents. Oxford probably had between l.(X)0

to 1,500 students in the fourteenth cenmry;

Bologna was of similar size, but Paris may
have had up to 2.500 smdents."*^

For this study, more important than num-

ber of students is the curriculum of these uni-

versities. What was taught changed over time,

but an interesting feature of these early uni-

versities was their uniformity in curriculum.

There were minor differences in emphasis, but

almost all universities taught the same sub-

jects from the same texts. This may have been

the result of paucity of texts at this stage, but

this common curriculum produced a phenom-

enal result: medieval Europe acquired a uni-

versal set of Greek and Arabic texts, as well

as a common set of problems, a situation that

faciUtated a high degree of student and teacher

mobility across country boundaries. Thus,

teachers earned their his ubiqiie docendi (right

of teaching anywhere) and moved between

different universities, all of which used Latin

as their language of instruction.

This, again, demonstrates an important

parallel between medieval Europe and the

Muslim world, where Arabic was the univer-

sal language of scholarship and where sm-

dents and teachers easily moved across a vast

geographical expanse.

Perhaps the most important characteristic

of the medieval European university curricu-

lum was the fact that, from its modest begin-

nings in the twelfth century, the Aristotelian

tradition grew to hold center stage by the sec-

ond half of the thirteenth century. This was

due partly to the intense transmission activity

that had brought the whole Aristotelian cor-

pus from its Arab home to Europe.

The links between Muslims and Europe-

ans had never been completely severed. Trav-

elers, traders, and border cities with a multi-

lingual populace kept the links alive. As early

as 950, there was an official exchange of am-

bassadors between the courts of 'Abd al-

Rahman (277-350/890-961) at Cordoba and

Otto the Great (912-973) in Frankfurt. As
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already mentioned. Gerbert had gone to north-

ern Spain in the 960s to learn Arabic math-

ematical sciences. A century later,

Constantine (fl. 1065-85), a north African

who had become a Benedictine monk, went

to the monastery of Monte Cassino in south-

em Italy where he translated medical treatises

Perhaps the most important characteristic

of the medieval European university cur-

riculum was the fact that,from its modest

beginnings in the twelfth century, the Aris-

totelian tradition grew to hold center stage

by the second halfof the thirteenth century.

This was due partly to the intense transmis-

sion activity that had brought the whole

Aristotelian corpusfrom its Arab home to

Europe,

from Arabic into Latin. These included the

works of Galen (d. 129) and Hippocrates (ca.

460 BCE-ca. 377 BCE), which were to be-

come the foundations of medical literature in

the West.^

These were, however, "harmless trans-

lations"; they neither impinged upon faith

nor posed any problems for the new class of

educated Europeans, who found a most at-

tractive intellectual reservoir in Spain. The

presence of Mozarabs,"^ a cosmopolitan cul-

ture, an ample supply of Arabic texts, and

generous patronage combined to produce a

translation movement which was to trans-

form European learning over the course of a

century and a half. While this translation

activity was begiiming, the reconquest of

Spain further helped the process. The fall

of Toledo in 1085 into Christian hands pro-

vided an excellent library which was ex-

ploited to the maximum extent during the next

hundred years.

In an atmosphere rife with enthusiasm,

adventure, conquest, patronage, and texts,

there was no dearth of translators. Many

Spaniards were fluent in Arabic. John of

Seville (fl. 1133-42) translated a large num-

ber of astrological works, Hugh of Santalla

(fl. 1 145) translated works on astrology and

divination, and Mark of Toledo (fl. 1191-

1216) translated Galenic texts. Those who
came from abroad included the Welshman

IT Robert of Chester

(fl. 1141-50), the

Slav Hermann the

Dalmatian (fl. 1138-

1143), and the Ital-

ian Plato of Tivoli

(fl. 1132-46).

The first transla-

tions were done

without a scheme

and merely for the

sake of transmission

of knowledge. But

soon there arose

need for translation

of specific works

L whose references

had been found in earlier translations, and

these were done by able translators who
searched for these texts. Among the greatest

of these translators was Gerard of Cremona

(ca. 1 1 14-87), who came to Spain in the late

1130s or early 1140s from northern Italy in

search of Ptolemy's Almagest. He found a

copy in Toledo, where he remained until he

could master Arabic in order to translate it.

But once in Toledo, Gerard also foimd a

host of other texts that were simply astound-

ing in character. Over the next thirty to forty

years, he was to produce an enormous num-

ber of translations, no doubt with the help of

a team of assistants. Thus, in addition to the

Almagest, he is credited with the translation

of al-Khwarazmi's Algebra, Euclid's Ele-

ments, and fifteen other works on mathemat-

ics and optics, fourteen works on logic and

natural philosophy, including Artistotle's

Physics, On the Heavens, Meterology, and On

Generation and Corruption; he translated

twenty-four medical works, nine of these were

Galenic treatises and one was the Canon of

Medicine, Ibn Sina's monumental work which
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was to remain as the mainstay of the medical

curriculum all over Europe for at least four

hundred years. The total number of books

translated by Gerard of Cremona is between

seventy and eighty, all of high quality because

of his command of the languages as well as

of the subject matter.

Let it be noted, even at the expense of

digressing, that Gerard is comparable to

Hunayn ibn Ishaq. the Nestorian Christian

who is credited with a large number of trans-

lations, ranging from medicine, philosophy,

astronomy, and mathematics to magic and

oneiromancy,* from Greek and Syriac into

Arabic. Out of the 129 titles enumerated by

him in his Risalah, he himself translated about

100 into Syriac or Arabic or into both. The

list is not exhaustive.^' Likewise the medi-

eval European translation movement can also

be compared with the earlier Baghdad trans-

lation movement that brought a large num-

ber of Greek. Persian and Syriac texts into

Arabic during a period extending from the

eighth to the tenth century.

The Greco-Latin translation movement

continued well into the thirteenth century. Just

like the Greco-Arabic translation movement,

it became more refined over time and as the

technical terms and ability of the translators

improved, many works were retranslated.

William of Moerbeke (fl. 1260-86) was one

such translator who provided a complete Ar-

istotelian corpus to Latin Christendom along

with translation of major Aristotelian com-

mentators. He revised older translations

where needed. He also translated a number

of Neo-Platonic works.

With this background in mind, let us now

examine how this received Greek and Islamic

tradition was first to become the dominant

intellectual force in Medieval West and then

to give way to a new and opposing force out

of which grew the worldview that was to pro-

duce modem science.

The first thing to note is the texts that were

translated. The Medieval West seems to have

been interested in medicine and astronomy at

the begiiming of the translation movement in

the tenth and eleventh cenmries. During the

first half of the twelfth century, a large num-
ber of astrological works were translated along

with enough mathematical works to allow a

successful practice of astronomy and astrol-

ogy. But medicine, astronomy and astrology

in the Islamic civilization rested on a power-

ful metaphysical foundation, and they could

not have been understood without understand-

ing the foundations on which they were con-

structed. Thus, a large number of philosophi-

cal works were also translated in the begin-

ning of the second half of the twelfth century;

this activity continued into the thirteenth cen-

mry and evenmally all metaphysical works

dealing with the foundations of Islamic sci-

entific tradition in general, and medicine in

particular, were translated into Latin. This

meant the whole of the Aristotelian corpus,

almost all of Ibn Sina (Avicenna, 370/980-

428/1037) and Ibn Rushd (Averroes, 1126-

98) and a host of others whose works were

needed properly to understand and grasp the

philosophical foundations of Islamic scientific

tradition.

The common understanding is that Islamic

scientific tradition arrived in Europe to lift it

out of its so-called Dark Ages— if anything

like that ever existed. Contrary to this under-

standing, it seems clear to me that the inner

dynamics of European civilization had cre-

ated the need to make use of the Islamic sci-

entific tradition. Even a cursory glance at the

works that were translated makes this point

obvious.

Fortunately, one can reconstruct, with rea-

sonable accuracy, what was translated, as well

as when and by whom:^-

• Ibn Sina was one of the first to be trans-

lated into Latin.

• The physical and philosophical parts of

his Kitab al-Shifa ' were translated by Domini-

cus Gundissalinus and John of Seville in To-

ledo in the 1 2th century.

• Alfred of Sareshel translated the chemi-

cal and the geographical parts in Spain at the

beginning of the thirteenth century.

• Al-Qanim fi'l-Tib was translated by

Gerard of Cremono in Toledo in the 1 2th cen-

mry.

The Boston Theological Institute 89



Among others who were translated between

the 11th and the 13th centuries are the fol-

lowing:

• Ibn Rushd [as Averroes, by Micheal Scot,

early 1 3th century]

• Ibn al-Haytham [as Alhazen, by more

than one translator, end of 1 2th century]

• Al-Farabi [by Gerard of Cremona, in

Toledo, 1 2th century]

• Al-Razi [as Rhazes, by Gerard of

Cremona and Moses Farachi. in Toledo and

Sicily, in the 12th and thirteenth centuries]

• Al-Kindi [by Gerard of Cremona in To-

ledo, in the 1 2th century]

• Al-Khwarazmi [by Adelard of Bath and

Robert of Chester in the 12th century]

• Jabir ibn Hayyan [by various translators

in the 12th and 13th centuries]

This somewhat incomplete, but represen-

tative, list clearly shows that the European

intellectual tradition was looking for a par-

ticular type of material; that it was not inter-

ested in the Islamic scientific tradition per

se; that, in the dynamics of its own develop-

ment, it needed to recover its own antiquity;

that it found it in Aristotle's Arab home and

recovered it. In this process, it came across

Ibn Sina, al-Kindi and Ibn Rushd and took

Taken as a whole, modern science is a

product ofWestern civilization. Today,

science and its more utilitarian offspring,

technology, are eagerly sought by all

cultures worldwide. But more than this

hunger that modern science has pro-

duced in other civilizations and cultures,

it is its sheer transformingforce that is of

importancefor the science-and-religion

discourse.

them as well— not as representatives of the

Islamic scientific tradition but as commen-
tators of Aristotelian corpus. Notice that

those who were translated were chosen be-

cause of their importance for Aristotelian

studies and not for their contributions to Is-

lamic scientific tradition. Had the Islamic

scientific tradition been the need and focus

of European science, the list of translated ma-

terial would not have been restricted to the

above group of scholars and scientists, all of

whom were profoundly interested in

Aristotle.

Note the omissions in the above list: One
obvious omission in this feverish translation

activity is Abu Rayhan al-Biruni (362-442/

973-1050), Ibn Sina's able contemporary.

His vast corpus of writing, which includes

180 works of varying length, embracing vast

fields of knowledge, was not translated. This

omission is more than accidental. Al-Biruni

was not translated because he was not needed

at that stage by the European scientific tra-

dition. In fact, a real appreciation for him

had to wait until the twentieth century. And
this is not an isolated example. Medieval

Europe was equally uninterested in a host of

other Muslim scientists whose contributions

did not fit the requirements of the nascent

science in Europe.

Islam and Modern Science
Let me conclude with a very brief note

on the relationship between Islam and mod-

em science. Taken as a

whole, modem science is

a product ofWestem civi-

lization. Today, science

and its more utilitarian

offspring, technology, are

eagerly sought by all cul-

tures worldwide. But

more than this hunger

that modem science has

produced in other civili-

zations and cultures, it is

its sheer transforming

force that is of impor-

E tance for the science-and-

1 religion discourse.

In its triumphal march, modem science

has been able to obliterate all other ways of

exploring nature, at least in a practical sense.

It is this extraordinary global impact, modem
science is a unique and unprecedented phe-
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nomenon in human history. The sheer mag-

nitude of its reach, its ability to penetrate cul-

tures as different as Islamic and Hindu, Chi-

nese and those of the North American aborigi-

nal nations, has no parallel in human history.

Briefly stated, the defining questions of

contemporary science-and-religion discourse

in the West revolve around a central core: The

questions relating to the origin of the cosmos

and of life, fomiulated in such disciplines as

the cosmology, quantum physics, and evolu-

tionary biology; the questions springing from

the concepts of Nature, for example. Is Na-

ture merely a huge coagulate of purposeless

matter that has somehow emerged on the cos-

mic plane? Or is there any teleology observ-

able in natural phenomena? Does God act in

the physical world? Or are natural causes

sufficient to explain everything, from the

simple thunderstorm to the formation of gal-

axies.

For a meaningful discourse between Is-

lam and modem science, one needs to view it

from the perspective of the Islamic concept

of nature taken as a whole and within its own
matrix, which is defined by the revealed text,

the Qur'an. This is not an easy task because,

as soon as one brings the revealed text into

the contemporary discourse, there appears to

be a hardening of attitudes and closing of

doors because the science-and-religion dis-

course in the West is construed in the frame-

work of theology and science and not in terms

of the Bible and science, at least not in the

mainstream. But perhaps the worst impedi-

ment is the parallel that is more likely to be

drawn between such a stance and the pres-

ence of a fundamentalist strand in the West,

which posits the Bible as a counterweight in

the science-and-religion discourse. This fun-

damentalist strand is despised in the academic

world. However, notwithstanding this diffi-

culty, one caimot think of a genuine Islam and

science discourse that is not rooted in the

Qur'an.

Likewise, Islam-and-science discourse

cannot attain any degree of authenticity with-

out its roots going back to the Islamic scien-

tific tradition. What was Islamic in Islamic

science? How was Islamic scientific tradi-

tion rooted in the Qur'anic worldview and

whatever happened to that tradition? Equally

important are the epistemological consider-

ations concerning the status of the Qur'an in

relation to modem science, and the namre and

meaning of the so-called "scientific verses"

of the Qur'an. The concepts of cosmos, the

nature of divine action, and God's relation-

ship to created beings as defined by the Qur'an

cannot be ignored in any discourse on Islam

and science.

Equally important for the discourse is an

examination of the process of appropriation

and transformation of the Islamic scientific

tradition in Europe during the centuries prior

to the emergence of modem science. One
needs to look at the foundational structure of

modem science and the relationship of its

underlying philosophical structure to Islamic

worldview. Then on the basis of these explo-

rations, one can build models and methodolo-

gies for Islam and science discoiu-se.
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Endnotes:

1. The exact date of the first revelation is

almost impossible to ascertain. Many histo-

rians favor the reports that mention the 21st

day of the month of Ramadan, thirteen years

before the Hijrah, when Prophet Muhammad
was forty years, six months and twelve days

old (thirty-nine years, three months and

twenty-two days according to lunar calendar).

This is based upon the reports that the first

revelation came on a Monday, in the month

of Ramadan. This corresponds to August 20,

610 CE. Other reports suggest the 7th and

17th of the same Ramadan. Some reports

mention the month of Rabi" al-Awwal of the

same year, which would make it February 6 1 0.

2.A1-Qur'an, 3:67

3. For example: "Behold! In the creation

of the heavens and the earth; in the alterna-

tion of the night and the day; in the sailing of

the ships through the ocean for the profit of

humankind; in the rain which Allah sends

down from the skies and the life which Allah

gives therewith to an earth that is dead; in

the beasts of all kinds that Allah scatters

through the earth; in the change of the winds

and the clouds which they trail like their slaves

between the sky and the earth; (here) indeed

are signsfor a people that are wise'' (2: 164);

" Verily in the heavens and the earth are signs

for those who believe. And in the creation of

yourselves and thefact that animals are scat-

tered (through the earth) are signs for those

of assured faith. And in the alternation of

night and day and the fact that Allah sends

down sustenance from the sky and revives

therewith the earth after its death and the

change of the winds are Signs for those that

are wise. Such are the Signs of Allah which

We rehearse to thee in truth: then in what ex-

position will they believe after (rejecting) Al-

lah and these Signs?" (45:3-6); "Those who
hear the Signs ofAllah rehearsed to them, yet

are obstinate and proud as if they had not

heard them, give them tidings ofpenalty griev-

ous.' And when they learn something of Our

signs they take them in jest: for such there

will be a humiliating penalty'' (45:8-9); "772/5

is (true) guidance: andfor those who reject

the Signs of their Lord is a grievous penalty

of abomination" (45:11). The word ayah lit-

erally means sign, but it also denotes a verse

of the Qur'an.

4. See Said.

5. See Huff.

6. Crombie, vol. I. p. 64. Crombie's semi-

nal work, though now dated, has an interest-

ing publication history. This Dover edition,

first published in 1995 is an unabridged re-

pubhcation of the second revised and enlarged

edition (1959), reprinted with corrections in

1970 and reprinted in one volume in 1979 by

Heinemann Educational Books, London, un-

der the title Augustine to Galileo, vol. I: Sci-

ence in the Middle Ages: 5th to 13th Centu-

ries; and Vol. II: Science in the Later Middle

Ages and Early Modern Times: 13th to the

17th Centuries. Originally published in 1952

by Falcon Press Limited, London, under the

title, Augustine to Galileo: The History of

Science A.D. 400-1650.

1. Ibn al-Nadeem, p. 434.

8. The four orthodox schools of Islamic

Law are named after their founders. The

Malakite school was founded by the JuristAbu
^Abdullah b. Malik b. Anas al-Ashabi (d. 178-

9/795-96). The author of Kitab al-Mu 'tta, he

insisted upon the principle of public advan-

tage (istislah), that is justice must not be sac-

rificed to theory. The Hanafite School of Law
was founded by Abu Hanifah al-Nu'man b.

Thabit (b. 80/699-700). Its main characteris-

tic is the deductive extension ofjurisprudence
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by means of analogy (Qiyds). Abu Hanifah

insisted upon the right of preference (Istihsan)

of a ruling suited to local needs. The Shafi'ite

school of law was founded by Muhammad b.

Idris al-Shafi'l (b. 151/767-68 in Gaza (?), d.

204/820 at Fustat). a student of Malik b. Anas.

This school is based upon four principles: the

Qur'an, Hadith, analogy {qiyds), and the agree-

ment of the Ummah (Ijma'). And the

Hanbalite school was founded by Abu
'Abdallah Ahmad b. Muhammad b. Hanbal

(b. 164/780, Baghdad; d. 241/855, Baghdad),

a disciple of al-Shafi'l. He insisted on a more

literal interpretation of the Qur'an and the tra-

ditions of the Prophet, minimizing the value

of analogy and agreement; he also compiled

the Musnad, a collection of 30,000 traditions,

arranged according to the Companions of the

Prophet, who narrated them.

9. Divination through dreams.

10. To my knowledge no study exists that

compares the impact of the life and activity

of these two men, separated by three cenm-

ries but so comparable in their roles as trans-

mitters of knowledge from one civilization to

another. Hunayns life is a fascinating story,

both of one man's coimnitment to a life de-

voted to scholarship as well as of the vibrant

currents that were flowing into the making of

Islamic scientific tradition during his life. Bio-

graphical material on Hunayn has been col-

lected by Gabrieli, by Lutfi Sa'di, and in

Meyerhof's notes to al-Bayhaqi's Tatimmat

in Osiris, viii (1948), 122-217. For a short

biographical note, see Strohmaier.

11. Bergstrasser, G, Hiinain ibn Ishaq iiber

die syrischen iind arabischen Galen-

Ubersetzungen (Leipzig, 1925), quoted in

Peters, p. 60-61.

12. Peters, p. 62.

13. Bulliet, p. 73.

14. Peters, p. 75 and references therein.

15. Some examples of this terminology are:

'ilm, 'aql, idrak, wahm, fikr, fiqh, anzar,

tadabbur, ithbat, kalam, zann, haqq, batil,

sidq, kidhb, yaqin, wahy, alam, wiijud, 'adam,

dahr, zaman, samad, Tawhid, shirk, khayr,

sharr, fitrah, insah, bashar, iradali, 'aind.

tawba, da'wa, qiyam, af'al, a'mal, tajalli,

ma'rifa, nakira, inajaz, haqiqa, mufassal,

miijmal, qidain, hadath.

16. That the universe has a purpose and has

been created for a particular reason is asserted

by the Qur'an, which states: "We created not

the heavens and the earth and all that is be-

tween them but for a just ends" (15:85); and

"Not for [idle] sport did We create the heav-

ens and the earth and all that is between them!"

(21:16).

17. About three thousand articles, most of

which are short treatises.

18. Known as Alkindus in Latin.

19. Known in Latin as Joannitius, he was a

Christian scholar bom in Hira who studied in

Jundishapur and Baghdad under the famous

physician, Ibn Maskawiah, and then went to

Anatolia to study Greek. Though Hunain was

a physician of considerable repute, he is most

remembered for his exact translations from

Greek and Syriac texts. He also wrote on as-

tronomy, meteorology and philosophy.

20. Belonging to the Sabaen community of

Harran, Thabit, like many others of his gen-

eration, was interested in Pythagorean math-

ematical and mystical tradition. At an early

age, he left his community and, on his way to

Baghdad, had the good fortune to meet the

influential mathematician, Muhammad ibn

Musa ibn Shakir, who took him under his pa-

tronage. Thabit gained access to the court and

was later appointed as the court astronomer.

Like many scientists of his time, Thabit's in-

terests were not limited to just one discipline.

He wrote on astronomy, number theory, phys-

ics, and other branches of mathematics.

21. His extraordinary work. Algebra {al-

Jabr wa'l-miiqabalah), gave its name to this

science. He is credited with the introduction

of Indian numerals into the Muslim world.

(The West was to know these numerals as

"Arabic" numerals.) He also wrote the first

major work on geography and compiled as-

tronomical tables which are recognized as the

best in the Muslim world.

22. Muhammad ibn Zakariya al-Razi,

known in the West as Rhazes, the greatest
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clinical physician of Islam (the so-called Ara-

bic Galen), is credited with one hundred and

eighty-four works by al-Biruni (362-442/973-

1051) who made a special study of his writ-

ings. His medical works include the Continens

(al-Hawi), The Treatise on Smallpox and

Measles, known in Latin as De Pestilentia or

De Peste). He also wrote an alchemical work.

Secret of Secrets.

23. It is interesting to note that Pythagorean

school also traces its roots to Prophet Enoch

through the Sabaen community of Harran.

Prophet Enoch (Idris in Islamic tradition) is

regarded as the founder of the sciences of the

heavens and of philosophy. Sabeans pos-

sessed a sound knowledge of astronomy, as-

trology, and mathematics.

24. Quoted and translated by Nasr. pp. 259-

60.

25. These "hot" and "cold" natures of sub-

stances were also linked to Islamic medicine,

in which each edible thing is characterized by

a quality that is either hot. cold. dry. or hu-

mid. The elaborate system based on this di-

vision is still in practice in many Muslim

countries with a remarkable degree of success.

26. For these concepts, I am indebted to the

excellent discussion of Jabir's theory by S.

H. Nasr in his ground-breaking Science and

Civilization in Islam, pp. 258-68.

27. The metals are all. in essence, composed

of mercury and coagulated with sulfur, wrote

Jabir. They differ from one another only be-

cause of the difference of their accidental

qualities, and this difference is due to the dif-

ference of their varieties of sulfur, which in

turn is caused by variation in the earths, and

in their expositions with respect to the heat of

the sun in its circular motion. From Tlie Ara-

bic Works of Jabir ibn Hayyan, edited by E.

J. Holmyard, vol. I, part one (Paris: P.

Geuthner, 1923), as quoted by Nasr, p. 267;

See Kraus for the French version.

28. Meier, pp. 202-3.

29. See Pines, for example. This essay is

included in Tlie Collected Works of Shiomo

Pines (vol. A), published in the Studies in Ara-

bic Versions of Greek Texts and in Medical

Science (Leiden: E. J. Brill, 1986). A signifi-

cant contribution to pushing the date of the

so-called decline of Islamic science has been

made by research of E. S. Kennedy on Islamic

astronomy in general and on the work of Ibn

al-Shatir in particular. See Kenney and Rob-

erts; and Kennedy. Likewise. George Saliba

and A. I. Sabra have made major contribu-

tions in developing a better infonned picture

of Islamic scientific tradition. See Sabra; and

Saliba.

30. Huff. p. 212-13.

31. Ibid., p. 222

32. Sabra. p. 239. The book is a collection

of articles from previously published mate-

rial and page numbers of the original source

have been retained. The article here referred

to is entitled. "The appropration and subse-

quent naturalization of Greek science in me-

dieval Islam: A preliminary statement." was

first published in History of Science, vol. 25,

pp. 223-43 (London: Science History Publi-

cations Ltd.. 1987).

33. Al-Ghazali, Ihya culwn al-din, and al-

Munqidh min al-Daldl.

34. Sabra, p. 222-23.

35. Ibid., p. 233.

36. Ibid.

37. See Makdisi, "Muslim institutions of

learning in eleventh century Baghdad";

Tibawi; and Makdisi, Tlie Rise of Colleges.

38. The Middle Ages extend over at least

nine hundred years. Most historians take the

end of Roman civilization in the Latin West

(around 500 CE) as the beginning of the

Middle Ages. The period from 500 to 1000

forms the early Middle Ages, and the period

between 1000 and 1200 is generally classi-

fied as the transition period. From 1200 to

1450 is the "high" or "late" Middle Ages. Not

all historians agree on these dates; but there

is a consensus that by 1450, European Re-

naissance was well imderway and the Middle

Ages were over.

39. The Benedictine Rules were widely

adopted within Western monasticism. The

monastic life was primarily devoted to con-

templation and worship, but there are enough
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examples to dispel the generally held view that

natural philosophy (as science was then called)

was totally absent from monastic tradition.

The well-known examples of Isidore of Seville

(ca. 560-636) and the Venerable Bede (d. 735)

testify to the presence of a tradition that was

not wholly devoid of interest in namre and its

study. Raised in Spain and educated by his

elder brother, Isidore lived under Visigothic

rule and became the Archbishop of Seville in

600. His works range from biblical studies to

theology, literature, and history. Two of his

works. Nature ofThings and Etymologies, are

monumental treatises of the Middle Ages

which offer encyclopedic accounts of the

whole range of classical learning. The Ety-

mologies is a fascinating account of the na-

ture of things on the basis of etymologies of

their names. It exists in more than one thou-

sand manuscripts and covers all branches of

knowledge studied in the Middle Ages: theol-

ogy, medicine, law, timekeeping (including the

calendar), geography, agriculture, cosmology,

mineralogy, and anthropology. For further

details on Isidore, see Stahl, pp. 213-23.

40. Ibid., pp. 223-32.

41. For these details, see Lindberg, p. 185.

42. Ibid., and references therein.

43. See Lattin.

44. See Herlihy.

45. See Onrie: and Contreni.

46. None of these dates can be taken as fixed.

They represent a development in the history of

Western Europe which spaimed two centuries.

For an excellent introduction to the history of

universities, see Gabriel. Also see, Makdisi,

The Rise of Colleges. Professor Makdisi has

established that these universities were estab-

lished on the pattern of Islamic madrassahs.

47. Mikdisi. op. cit.

48. See McVaugh.

49. Spanish- and often Arabic-speaking

Christians.

50. Divination through dreams.

51. To my knowledge no study exists that

compares the impact of the life and activity of

these two men, separated by three centuries but

so comparable in their roles as transmitters of

knowledge from one civilization to another.

Hunayn's life is a fascinating story, both of one

man's commitment to a life devoted to schol-

arship as well as of the vibrant currents that

were flowing into the making of Islamic sci-

entific tradition during his life. Biographical

material on Hunayn has been collected by

Gabrieli, and by Sa'di. See also Meyerhof.

For a short biographical note, see Strohmaier.

52. See Crombie.
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Exchange.
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Sacramental Water and the Challenge of Global Warming

Paul H. Carr
Philosophy Department

Tlie University of Massachusetts, Lowell

Process theologian Marjorie Suchocki, redefines sin as (] ) the violation of relationships, (2)

the absolutizing of the self and the denial of interdependence, and (3) rebellion against the cre-

ation. The challenge of our day is to update Christian liturgy, which celebrates our being "crea-

tures created in the image of God, " with a conscience, so that we will conserve and sacrifice for

the good of creation, our children, and their descendents. Science tells us tliat we can reduce

emission greenhouse gases in the future by using passive and active solar energy for heating and

by generating electricity with windmills, semiconducting solar cells, and hydropower. Perhaps

water 's sacramental power can cleanse usfrom the unintended consequences ofour past sins, give

us new vision for the future, with the courage to recognize our interdependence within creation.

The United Nations Environmental

Program aims at transforming our

fundamental relationship with the earth

from one of destruction to redemption

by combining our (A) knowledge of

earth sciences with (B) the forces of

spiritual values.

—Adnan Z. Amin, Director. UNEP'

Knowledge of Earth Sciences
Can the sacramental power of water

cleanse and motivate us to meet the chal-

lenges of global warming and flooding? In

the past two decades, average temperatures

have climbed as much as 7°F in the arctic.

"The Big Meltdown" article in Time Maga-

zine' reported that sea ice is 40% thiimer and

covers 6% less area than in 1980. Perma-

frost is becoming less permanent. The gla-

ciers are retreating as we turn up the heat. If

this and the melting of the polar icecaps con-

tinue, the sea level will rise and flood low-

lying islands and peninsulas, such as Cape

Cod and much of Florida. When this hap-

pens, the loss of valuable shoreline real es-

tate will motivate us to take drastic measures.

Unfortunately, it will take hundreds of years

for any such measures to reverse the present

trends. Climate models show that global

warming is accompanied by weather ex-

tremes, such as excessive flooding and hur-

ricanes.

In February 2001. the United Nations In-

tergovenunental Panel of Climate Change

concluded:

There is new and stronger evidence that

most of the warming observed over the

last 50 years is due to human activities.^

Every automobile owner is involved. For

every 12,000 miles driven, the cumulative

carbon dioxide emission in the exhaust is

equivalent to the weight of the vehicle. Car-

bon dioxide is a greenhouse gas: it traps the

Sim's heat at the earth's surface like the glass

in a greenhouse. The United States, with

only 5% of the world's population, produces

23% of the world's carbon dioxide emis-

sions. The United States emission of 6.6 tons

of greenhouse gases per person per year is

the largest in the world, twice that of Japan,

and three times that of Sweden and Switzer-

land."

In the 20th century, about half of all fossil

fuel reserves have been depleted, resources

that took hundreds of millions of years to form

and are noiu'enewable. Since the supply is

limited, U.S. citizens can expect recent prices
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to continue in the long term. The tripling of

oil prices from 1973 to 1980 together with

waiting in line to buy gasoline got their at-

tention and caused them to conserve and be

more energy-efficient. For example, during

this time, the average gas mileage of new

passenger cars in the U.S. rose from 15 to

24 miles per gallon. Federal and state tax

incentives increased the use of solar hot

water heaters.

Since 1980, oil prices have been rela-

tively stable. American have responded like

a frog in a pot of water: if the water tem-

perature is increased slowly, the frog will not

sense danger, but will slowly cook. We are

presently "cooking" in a state of compla-

cency, with a false sense of safety. The fuel

economy of vehicles has decreased from 26

miles per gallon in 1986 to 24 mpg at present,

due to increases in light trucks and sport util-

ity vehicles. Can the forces of spiritual val-

ues reverse this tend to meet the requirements

of the KyotoAccord that the US decrease its

greenhouse gas emissions by 7% before

2010?

The Forces of Spiritual Values
Dr. Martin Luther King, Jr., who earned

his doctorate in systematic theology from

Boston University in 1955, once said:

Through our scientific genius we have

made the world a neighborhood; now
through our moral and spiritual

development, we must make of it a

brotherhood. In real sense, we must
learn to live together as brothers, or will

perish together as fools.

^

This statement, referring to the brotherhood

between the races, is equally valid for human

brotherhood and sisterhood with all the spe-

cies and the communion with nature and the

earth. Science, whose technology has unin-

tentionally caused the environmental crisis,

must nevertheless cooperate with religion to

solve the problem. Science can give us the

know-how, and religion the wisdom, motiva-

tion, and moral guidance.

Science says that emission greenhouse

gases can be reduced in the future by using

passive and active solar energy for heating and

by generating electricity with windmills,

seiniconducting solar cells, and hydropower.

Nuclear power plants do not emit greenhouse

gases, although the disposal of nuclear waste

remains a challenge. Fusion power, the com-

bining of hydrogen nuclei to form helium and

heavier atoms occurs naturally inside the sun,

produces no nuclear waste. The problem be-

ing researched is how to make a container that

does not melt at solar temperatures. New
hybrid electric automobiles are more fuel-ef-

ficient than the present internal combustion

engines. A way to generate energy without

carbon dioxide is to explode hydrogen and

oxygen; the only product is water. The prob-

lem is the safe storage of hydrogen fuel.

The cost of reducing carbon emissions

from energy sources was studied by the

Lawrence Berkeley National Laboratory.^ It

concluded that a sense of urgency resulting

in the sale of tradable carbon emission per-

mits, conservation, and increased research

and development can enable the stabilization

of increasing carbon emissions. The carbon

emission tax gives an economic incentive to

develop and favor nonpolluting sources of

energy from the sun and the wind. The tax

would also discourage the use of coal, which

emits twice as much carbon dioxide as natu-

ral gas, as well as the pollutants in acid rain.

The industrialized countries could re-

duce carbon emissions at a cost of no more

than 2% of the gross national product, accord-

ing to an estimate of the U.N. Intergovern-

mental Panel on Climate Change. Science

writer Chet Raymo in his column, "Science

Musing," writes that "Bush is not looking at

the big world" in his administration's formu-

lation of environmental poUcy. Raymo spends

about 2% of the value of his home in the Ba-

hamas for hurricane insurance. He recom-

mends that others do the same, "to protect

ourselves against the potentially severe eco-

nomic and environmental consequences of

global warming."^

The religious community can motivate

people to pursue such a plan. 1 am hopeful

that water's sacramental power can cleanse us

from the unintended consequences of
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humanity's past sins, give us new vision for

the future, and the courage to conserve and

sacrifice for the good of future generations.

Since all of nature, including water is created

by God, it has intrinsic value and should not

be exploited. Since human beings were cre-

ated in the image of God, they are stewards of

creation. The story of Noah in Genesis 6 tells

that God saw how wicked and evil everyone

had become and was so filled with regret for

having created them that God destroyed nearly

all of living creatures with a Flood. The cov-

enant with Noah after the Flood ended was that

God would never do this again. We human

beings need to uphold our responsibility in this

covenant, by acting as better stewards and re-

ducing the excessive use of carbon-emitting

fuels— excessive use that may well result in a

second Flood of our own making. We must do

this "lest we perish together as fools."
^

From a religious perspective, water has

intrinsic value and power. Its use in the sac-

rament of baptism symbolizes cleansing from

sins. Process theologian Marjorie Hewitt

Suchocki, redefines sin as (1) the violation

of relationships, (2) the absolutizing of the

self and the denial of interdependence, and

(3) rebellion against the creation.^ This envi-

ronmentally responsible interpretation of sin

should be incorporated
|;

into liturgy as well as >;,

religious education. ^

Environmental sin is f>

that of omission— and I

emission— rather than k

comnussion, of igno- ^
ranee and neglect fe

rather than bad inten- |;

tion. Even when we f,

have been knowledge- ii

able, we have refused to change.

The Interreligious Sustainability Project

of Metropolitan Chicago (supported by a grant

from the United Church of Christ) is organiz-

ing discussion groups called Circles to address

this problem. Their goals are ( 1 ) to pray, learn,

reflect, and act to protect our children's and

grandchildren's future, (2) to walk lightly on

the earth and cut the use of natural resources

by 10%. About two-thirds of greenhouse-gas

emissions come from automobiles. Substan-

tial savings can be achieved by trading an SUV
for a gas-electric hybrid Honda Insight (61

mpg) or Toyota Prius (52 mpg). People can

move closer to their workplaces, in order to

reduce their commuting distance. Additional

goals are (3) the creation of "Green Zone"

churches whose energy management will serve

as models for sustainability, and (4) the cre-

ation of effective regional transit systems to

reduce traffic congestion and air pollution.

Here in Massachusetts, "Clean Air-Cool

Planet" "^
is building an alliance of institutions,

businesses, faith-based organizations, and in-

dividuals committed to reducing greenhouse

gas emissions. It includes Shaw's Supermar-

kets, a company that has also reduced its en-

ergy usage, as well as the Tufts University Cli-

mate Initiative, which is committed to "meet

or beat" the targets of the Kyoto Climate Ac-

cord. Tufts has accurately determined an emis-

sions baseline and is working to bring its emis-

sions down and to educate smdents and staff

about climate change and energy efficiency.

We can contribute by joining with them.

Martin Luther King's activism, as well as

the sacrifice of his life for the brotherhood in

which he believed, can be a model for what we

Science, whose technology has uninten-

tionally caused the environmental crisis,

must nevertheless cooperate with religion

to solve the problem. Science can give us

the know-how, and religion the wisdom,

motivation, and moral guidance.

must do to prevent environmental disasters.

Anthropologist Margaret Mead has written:

Never doubt that a small group of

thoughtful, committed citizens can

change the world. Indeed, it is the only

thing that ever has.'°

The resurrection power that Christians

celebrate at Easter is not so much about dead

bodies as about a spiritual transformation and
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a "good news" that changed the world. The

Resurrection changed the disciples of Jesus

from a band of men and women fearing for

their lives, transforming them into coura-

geous and sacrificial ministers. Christian

faith offers the transformative power for

meeting the challenges of our moment in

history. Part of this challenge must be to

update our religious stories and liturgy, which

celebrate our being created in the image of

God, so that we will conserve and sacrifice

for the sake of our children's children and

the good of all creation.
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Aqua Pura: On the Purification of

Religious Subjects and Aqueous Objects

KurtAnders Richardson
McMastcr Universm

Tins paper is concerned with the significant symbolic and ritual applications of water in the

Christian religion. The presence ofwater both actual and figural in the Christian tradition stretches

back to pre-Christian Judaism and the history of water as it appears in the scriptural accoimts.

The history of the relation between water and Christian faith and ideas begins in the religions of

Israel and extends C(mtinuously up to the present. This history is nuirked by the geography, ancient

politics, and anthropology of water and water usage, such tliat the scriptures cannot be properly

understood without taking these into account. In recent eco-theological reflection, water has be-

come an object ofrenewed religious concern. TJie author reflects on how the Christian symbolism

of water sets up a reciprocal relation between water as a religious, as well as a natural, rescmrce.

"Benedic, Doniine, lianc aquam..r
— consecration of water,

Roman Missal

As I went down to the river to pray,

studying about that good 'ole way

Lord show me the way."
— traditional American hymn

The nature and the characteristics of wa-

ter lend themselves delightfully to religious

sensibility: water as agent of cleansing, as

drink, as vital fluid of plant and animal life,

as precipitation in the form of rain, snow,

sleet and dew, as a prime shaper of the geo-

logical surface, as shaper of geographical

boundaries, as the medium of irrigation, as

source of cooling and refreshment, as cause

of natural disaster, as agent of death. All of

these images emerge in the narratives of the

Bible. In the scriptures, water mirrors

heaven, it is the only abundant terrestrial el-

ement that also comes from heaven. Rain

symbolizes divine favor and forgiveness (1

Kings 8:35-36). not only for the Covenant

People but for all people, since God cov-

enants with all creation. Indeed, water, a

most everyday thing, is regarded as a divine

gift when it falls from the sky and is a sign

of divine activity in the world (cf. Job 38:28).

Water is survival and is essential to crops,

and to be lacking in it is nothing short of a

plague, a sign of divine disfavor. Rain sym-

bolizes the covenantal symbiosis of the di-

vine and human: human beings till the soil,

but only the Divine can water it (Isa 30:23).

God and humans, created in God's image,

together create agriculture.

Is it any wonder then that rain becomes a

metaphor for divine righteousness and salva-

tion?

Shower. O heavens, from above,

and let the skies rain down
righteousness;

let the earth open, that salvation may
spring up,

and let it cause righteousness to

sprout up also:

I the Lord have created it.

(Isa 45:8)

Religious renewal itself finds metaphori-

cal expression in the activities of agriculture

and the theology of rain.

Sow for yourselves righteousness;

reap steadfast love;

break up your fallow ground;

for it is time to seek the Lord,

that God may come and rain

righteousness upon you.

(Hos 10:12)
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This is so much the case that in the great

prophetic text from Joel couceming the seud-

ing of the Holy Spirit upon all people, the

metaphor of pouring rain is used (Joel 2:23.

28-29; cf. Isa 44:3).

The wide variet>- of theological metaphors

entailing water is striking. Water becomes

essential for ritual cleansing throughout the

Law of Israel as it is applied to priest and

people alike. Employment of water for rins-

ing, cleansing, and purifying of body and ob-

jects of sacred and of everyday use abounds.

Water purifies. Water also restores life, espe-

cially in the arid places of Israel's wander-

ings. And, of course, it is a major controversy

over water that leads to the death of the great

prophet Moses (Nuni 20:1 Off). Repeatedly,

the miracle of providing water from the rock

of the desert inspired the praise of the scrip-

ture writers. Water is also the metaphor for

the Spirit of God drenching the prophets and

the people with purification and illumination.

The prophet becomes like a fountain, gush-

ing forth the spiritual word like an abundance

of life-giving, purifying water. Water is so

essential to the metaphor of the Spirit and

spiritual renewal that those who are filled with

the Spirit themselves become spiritual re-

sources/sources like fountains or wells of

water (Isaiah 58: 1 1 ). Not to heed the prophet's

word is to suffer a dearth of the divine Spirit.

Spiritual "dryness" results. By the same to-

ken, the lack of water is a curse, the rationing

of water as sign of oppression (cf. Lam 5:4;

Ezek 4:11. 16-17). Wateriessness or water

shortage becomes a sign of divine disfavor.

But the eschatological hope of Israel includes

both purifications with water and a pure river

of water quenching thirst and watering the

healing trees of paradise (Ezek 36:25; 47: 12).

The New Testament continues much of

this sense but reconfigures it through the sac-

rament of baptism. Jesus's forerunner John

baptizes with water: but Jesus, he declares,

with biiptize with the Spirit and with fire (cf.

Mt 3: 1 1 , par). Indeed, his baptizing the peni-

tent with water is understood by him to be a

preparation for the Spirit-baptism brought by

Jesus (Jn 1 :3 1 ). Jesus however is himself bap-

tized simultaneous with water and the Spirit.

the model of all Cliristian baptism (v. 16). The

divine sourcing of water becomes applied to

Jesus in conjunction with liis disciples endan-

gennent from the waves upon the Sea of Gali-

lee because of the weather: they then confess

his Lordship over the water (Lk 8:25). The

fluids of life, water and blood, are both under

Jesus's Lordship over all the elements of life,

as signified in the wedding at Cana, with his

miracle of turning water into wine (Jn 2:6ff)-

The prophetic metaphorical connection be-

tween water and Spirit and baptism making

persons sources of the Spirit, i.e.. gushing

springs of living water, is supremely reflected

in the conversation of Jesus and the woman at

the Samaritan well (Jn 4: 10. 1 3). In the great

conversation with Nicodemus, "born of water

and the Spirit" (Jn 3:5) when read in light of

the water and blood that flowed from the cru-

cified body of Jesus at Ms death (Jn 19:34) so

that two dimensions of life are conveyed:

water for the body, and God"s Spirit for the

human spirit (cf 1 Jn 5:6, 8, in a most remark-

able passage that symbolically unites water,

blood, and Spirit). That those who are bap-

tized in the Spirit become sources of the Spirit

is itself modeled by Jesus when he declares:

[L]et the one who believes in me drink.

As the scripture has said, "Out of the

believers heart shall flow rivers of

living water."

(John 7:38)

This metaphor has particular ethical force in

the Epistle of James where he condemns the

hypocrisy of impure together with pure speech

in Christian discourse (Jas 3:11). The use of

water does have an empty ritual expression

in the washing of governor Pilate's hands upon

the victimizing crucifixion of Jesus (Mt

27:24). The prophetic sense of aquatic crisis

returns in the book of Revelation. In this

apocalyptic vision, the kinds of global pollu-

tion is clearly taken as a divine plague be-

cause of the radical injustice within the hu-

man community— nature itself has been de-

graded (cf Rev 8:10-11 ; 16:4) and the great

river dries up (16:12). When eschatological

healing comes, it is prophetically symbolized

by water, a river of life healing and quench-

ing the thirst for righteousness (Rev 21:6;
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22; 1 ). Indeed, the connectiou with water and

Spirit is complete:

The Spirit and the bride say. "Come."
And let everyone who hears say. "Come."
And let everyone who is thirsty come.
Let anyone who wishes take the water

of life as a aift-

(Rev 22:17)

Each of these senses pours through the

chief watery symbol of the Christian faith:

baptism. Because of this, the richness of wa-

ter as a symbol must be explored, first as a

hermeneutical key to developing religious

understanding and then in terms of each dis-

crete feature. But the analysis becomes re-

The water *s surface is pierced by the

body that has '^died*' to the world, only

to be pierced immediately again by the

body that rises to new life in the Spirit.

versed as well, due to the fact that eco-theol-

ogy and the theology of nature have made the

condition and quality of water and its natural

sources a matter of religious concern.

Three liquids are found frequently in Chris-

tian sacramental ritual: water, wine, and oil.

Baptism, the first and unrepeatable sacrament

for the individual Cliristian unites her or him

with the community of Christ. This sacramen-

tal act is the all-encompassing symbol of mean-

ing, experience, and history in the life of the

Church. The second fundamental sacrament,

the Eucharist, representing the body and blood

of Christ and liis sacrifice, contains another liq-

uid, wine.' The tradition of symbolizing the

blood of Christ with wine that is consumed sig-

nifies a kind of purification that removes that

which corrupts and condemns us, but it simul-

taneously provides illumination and regenera-

tion. There is a third vital liquid in Christian

ritual, oil, a blessed medium used in the anoint-

ing of the sick for their healing. With the water

of baptism, there is yet another sense of purifi-

cation of the conscience in that new life of faith

that comes by the Creator Spirit of God. This

sense is conveyed by water that comes from a

"living source." such as a stream or a lake.

Water has been used in vaiious ritual ways

since the early church and is blessed in differ-

ent ways. Upon occasion in the eaily church,

worshippers would be sprinkled with holy wa-

ter upon entering the church in a rite called,

hydrolamietcs (introduction by water). Pope

Leo rV required that dl entering worship should

be sprinkled with holy water and that the words

be invoked over them: "Omni die Dominica,

ante missam, aqiiam benedictani facite. iinde

papains et lacafidelium asper^anmr' By the

high Middle Ages, the faithful would bring holy

water home with them and sprinkle it upon all

their hvestock and possessions and even food

as a popular rite of purifica-

tion. Of course, most typi-

cally, the faithful apply the

holy water to themselves

upon entering a church, dip-

ping their fingers in the re-

ceptacle known as the

canrharus (ablution foun-

tain). In all of the rituals, the

Holy Spirit is invoked, since the water is re-

ceived on account of its twin functions of pu-

rification and illumination. Thus, many "little

baptisms'" are received throughout the Chris-

tian journey by many of the world's Christians.

This reflects the need for renewal of faith

tlirough the Holy Spirit with the simple prayer,

"purify me. illumine me."

Baptism, at its most profound, becomes

symbolically related to death. In the mode of

immersion or. rather, submersion, the act of

baptism becomes a ritual identification with the

death and burial of Jesus's body.- The apostle

Paul conveys this sense of being "buried with

Christ" through baptism (cf. Rom 6:4). To be

lowered beneath the waters" surface is likened

to the lowering of the dead into the tomb— but

in baptism only to be immediately drawn out

of the water in the likeness of the resurrected

body of Christ (v. 5). Beyond the image of

washing, the body of water receives the body

of the believer for a "burial"" plunge. As with

the surface of the ground, the liquid surface is

a level below which the human body does not

survive— indeed, it is placed beneath in order

to remove its lifeless form from the presence

of the living in the most respectful manner
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possible. The water's surface is pierced by the

body that has "died" to the world, only to be

pierced immediately again by the body that

rises to new life in the Spirit. The body of water

has come to represent the earth itself receiving

her own in their death and burial. The earth is

the place where the Lord demonstrates domin-

ion over life as life-giver by redeeming life that

cannot sustain the life which earth gives. And

after all. earth is also a grave. Water and earth

share earthliness, but the human body is called

to transcend the dictates of earthliness and wa-

ter serves as the medium to represent this hope

in the sacramental act of baptism.

The reconciling Spirit, indeed, the Spirit that

is reconciliation, so pervasive in creation that

all life breathes by this breath,^ is the veiy bond

of the elements, the fundamental data/wisdom

giving serendipitous order to everything. But

in reference to the very special work of re-

deeiniug the human, made in the divine im-

age, the Spirit becomes bath and drink for the

individual. The purity and life-giving, life-

rejuvinating nature of the Spirit is expressed

in temis of water. It is almost as if the meta-

phorical imagination of the biblical authors

sensed a profound relation between air and

water. In a very general sense, the air is life

and the water its congealed fomi. In one of

abundantly and purely that pmification and re-

juvenation are simultaneous. Indeed, there is a

reason why the seminal baptismal texts of scrip-

mre place the ritual at the riverside. There is a

cleansing flow that both removes what it scours

away and quenches thirst when one but opens

the mouth. Ciirist's remarks to the woman at

the well in the Gospel of John indicate that the

new creation of rebirth in him turns the indi-

vidual into a prophet and, therefore, a source

of life, producing from within themselves "riv-

ers of living water' to refresh others.

Rivers and baptisms are symbols not

unique to Judaism and Christianity. The gi-eater

and smaller watery streams are universal geo-

graphical features invested with symbolic sig-

nificance. Rivers are often regarded as living-

even divine— currents in the midst of the di-

vine earth, watering everything in their path.

The flowing river brings life, even civilization

and. when flooding, death. Virtually every

great river entwined with human histor>' has

its own religious history has its own religious

history, often hypostasized in ways that non-

flowing bodies of water, such as lakes and seas,

are not. Perhaps a river's desirable banks, upon

wliich towns and cities are built, whose courses

make navigation through these spots of civili-

zation possible, where people both bathe and

& boat, are the cause of this/. . £ u ^ I personification. Rivers of
want tofocus upon two matters where

l^^ j^^^^ ^^^ ^^^^ ^^_

the treatment of water needs a religious mamty in ways that seas

sensibility in order to consider ''water
i

^^^ t^^"
^^^^ ^ ^^

•^

^
te But the fact that, tunda-

rights'^— not in the sense ofwho pOS- * mentally, baptism is origi-

sesses them, but in terms of what rights ^^^^^y ^ ^^^^^ ^" ^ "^'^^

whose courses cleanse

are due to wsiierfrom its human agents, andairn, theoffscounng

"' away most signifies our

the most profound texts, intended to make this

connection, the apostle Paul writes in 1

Corinthians, "We were all made to drink of

one Spirit,'"— the breath of God. But this is

anticipated in the image of all being baptized

into one Spirit in Ephesians. Neither is re-

ducible to the other; there is both a bathing

and a drinking, as if one has come to an oasis

in the midst of the death of devastation and

desert and can plunge into a river flowing so

religious attachment to the river. To enter its

current is to enjoy its purifying dynamic, as

well as to draw upon its refreshment and

sources of food and irrigation.

I want to focus upon two matters where

the treatment of water needs a religious sensi-

bility in order to consider "water rights"— not

in the sense of who possesses them, but in terms

of what rights are due to water from its human

agents. Because pollution has become so per-
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vasive in nature, the sacred roles have become

reversed. Ritual purification can no longer be

a nietter solely for the benefit of a hum^m sub-

ject, but it must encompass the very sacramen-

tal medium of the water itself. The first is pu-

rification by sterilization, either through in-

tense heat or through chemical attack upon the

microbial bloom in water. The second is a

kind of "baptism of the baptismal element."

Because the religious resource is also a natu-

ral resource, the natural resource itself now
requires its own religious resource. "Water

rights" takes on a whole new meaning.

Religious sensibility is required for the at-

tending to water purity and purification. What

we find is that mere environmental conserva-

tism is itself looking for religious resources

for the care of natural resources. Wlien ef-

forts to achieve water purity are pursued, this

becomes a baptizing of the water for the sake

of its mutual relations with us as subjects of

baptism. Even less, some technological forms

of reasoning have near-to-no sensitivit). (^au-

tion must be shown so that a notion of water

purity is not guided by a logic of steriliza-

tion. This is not going to be easy, given that

many pollutants in water occur naturally, or

because the crowded planet has inade for new

incursions of namrally occurring pollutants

to make their way into sources of water. Over-

sensitization must also be avoided where natu-

rally occuning. non-toxic phenomena do not

endanger the aquatic eco-system at any point,

such as turbidity, flooding and droughts.

Below, then, are a number of theses I would

propose for the beginning of a theology of

water purification as a subset of eco-theology:

1. An aquatic hermeneutic that acknowl-

edges an aquatic dimension to theological and

philosophical expression.

2. A theological aquatics that expounds

the richness of the aquatic metaphors of the

Christian theological and liturgical tradition.

3. An aquatic spirituality full of the bibh-

cal metaphors connected with personal puri-

fication which will fuel a concern for the pu-

rity of the aqueous object. This makes for a

sense of bi-directional purification according

to a single religious sensibility. Just as by the

Spirit of God there is a baptismal regenera-

tion, so by an aquatic spirituality there is a

regenerative baptism of water. One must think

theologically about the chief types of pollut-

ants: microbial, inorganic, herbicides and pes-

ticides, organic, atomic.

4.A philosophical aquatics that recognizes

how thinking about the earth is always also

thinking about water.

5. An aquatic ethic, motivated by a sense

of the rights of water as well as water rights,

which will be inclusive of the full spread of

the natural/created order The use of rivers,

as well as the building of reservoirs, is in view

here. What to do with watershed areas as

sources of natural water supply challenge the

human communit) in essential ways. Pre-

ser\'ing unique aquatic ecosystems and their

imperiled inhabitants, along with meeting in-

creased water demands, is a careful balanc-

ing act. "Water rights" will come to mean

more than merely which human community

has a right to water use. The water itself will

have a "right" to purit}' and sustainability.

whether in its flowing or non-flowing state.

In addition, a universal aquatic concern ap-

plies here, recognizing the continuum that

exists between surface water and ground wa-

ter. Their purity is mutually conditioned.

Regular hydrogeologic reporting is necessary

for ascertaining the kind of use and misuse of

aqueous objects that is taking place.

6. Water purity becomes an integral part

of eco-theology and earth ethics. Water pu-

rity becomes a critical theological moment in

the very practice of baptism.

7. An aquatics of wilderness management.

Nothing reveals the symbiosis of the human

steward of nature and the divine creator of

nature more than wilderness management.

This claim is made because wilderness is a

highly technologized region, scientifically and

culturally selected for its perceived pristine

quahties and natural attractiveness. Of course,

because of the migration of elements through

weather and other means of interconnected-

ness. wilderness areas also require unique pu-

rification methods of their aquatic bodies.

Ideas of "total water management" must in-

clude the most farsighted thinking about wil-

derness aquatics.
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Endnotes:

1

.

Taking with utmost seriousness the death

of Christ as sacrificial and salvific for all dy-

ing humanity, the entire sacrifice is summed

up in scripture by reference to the blood of

Christ, the fluid of life itself.

2. In the mode of aspersion, the act is a ritual

application of the blood of Christ to the con-

secrated and regenerated Christian.

3. Cf. Hardv.
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Healing an Ailing Alliance:

Ethics and Science Face the Ambiguities of Water

James A. Nash
Boston University School of Theology

Water-relatedproblems are both scientific and ethical issues. TJie sciences and ethics are

interdependent disciplines, and both are needed in an interactive alliancefor adequate policy

decisions on water and other ecological concerns. Water-related problems are generally

linked to excess in what people take from and return to the waters. In this essay, the author

outlines four moral norms that are foundational for remedial action on the waters of New
England.

Problem and Purposes
Let me come immediately to my main ar-

gument: Water-related problems are not only

geological, chemical, ecological, economic,

and political issues; they are simultaneously

ethical ones. The choices and policies on

water in New England are. as commonly rec-

ognized, scientific questions. But they are no

less major moral matters— in the basic sense

that they entail value judgments about what

is good and bad, right and wrong, for the wel-

fare of both humans and other creatures in our

relationships. Given this dual jurisdiction, a

sound association between science and eth-

ics is a practical necessity, and a present defi-

ciency, for facing the quandaries of water and

every other ecological concern, in New En-

gland or anywhere else.

Water-related problems in New England

are similar to problems in many other places,

though some differences are clearly signifi-

cant. For example. New Englanders are not

threatened, yet, by "water wars" among com-

peting interests, as is true in the Middle East

and parts of the American West. Children's

deaths in New England are rarely related to

contaminated water, as is the case, directly

and indirectly, for 12 or 13 million children

annually in poor nations. Our local agricul-

ture is not normally jeopardized by the severe

depletion of virtually nonrenewable aquifers,

as is true in many places, from China to Colo-

rado.' And we usually get plentiful precipi-

tation—an annual average of about 40 inches,

more or less, across the region, though none

knows what climate change might portend.

Still, New England's water problems are by

no means trivial.

Water problems in New England are al-

most always linked to excess in one form or

another— too much or too many of the goods

we take from the waters, and a similar pro-

fusion in the wastes and contaminants we
return to its pools and flows. This should

not be surprising, sinceAmerican culture can

be described as the ethos of excess. Con-

trary to a common view, the cardinal vice of

this age is not sexual in nature, except inso-

far as our species is reproducing too many

for the good of our habitat and the rest of its

inhabitants. Rather, the cardinal vice— and

the one most likely to be overlooked—may

be prodigality— and the injustices to our

communities, other creatures, and future

generations that the vice of prodigality pro-

duces.
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To counter excess in the use of water and

related goods, what is needed is the develop-

ment and implementation of a new ecologi-

cally sensitive code of conduct for individu-

als and societies— one that respects the limits

and shares the goods of life with all peoples

and all species, now and for the future. This

"new" ethics will be characterized by at least

four norms or virtues: social equity, sustain-

ability, "bioresponsibility." and frugality.

The development and implementation of

these norms, however, depend on an intimate

alliance between the empirical and evaluative

disciplines. Unfortunately, this alliance is now

ailing. But neither can function effectively

without the other. We, therefore, need to en-

hance the cooperative bonds between the sci-

ences and ethics on questions of public policy

and appropriate practice.

In the title of this essay. I refer to the "am-

biguities of water." Some will see this phras-

ing as a bit odd, but I think it is justified by

how we experience water.

Water is a phenomenon with multiple

meanings, along with a confusion of values

and disvalues. Water is life-giving and life-

taking, our benefactor and destroyer. Both

scarcity and superfluity of water can be dan-

gers to life, yet it is the fountain of life from

Water problems in New England are

almost always linked to excess in oneform
or another— too much or too many of the

goods we takefrom the waters, and a

similar profusion in the wastes and con-

taminants we return to its pools andflows.

which "all blessings flow"— our origins and

the bulk of our body and blood. Water is a

means of both purification and contamina-

tion, a healing power and a conveyer of

pathogens, a sacramental medium, as in bap-

tism, and a demonic force, as in a perfect or

even imperfect storm at sea. Plentiful wa-

ter is a prominent feature of the Promised

Land (Deut 8:7), and even of Paradise, ac-

cording to the Qur'an, where running wa-

ters and gushing fountains create the eter-

nal gardens of delight. But super-plentiful

water is also the weapon an angry god uses

to eliminate the wicked, while causing a lot

of collateral ecological damage, in the Gen-

esis story of the Flood. Water can be a rea-

son for joy and thanksgiving, as well as a

catalyst for theodicies— depending on one's

social and ecological location. What is good

for some humans and some other species in

certain contexts is bad for others in the same

contexts. High water, for example, is good

for those plants and animals that prosper in

a floodplain, but it is bad for those towns

and farms built, often foolishly, on that

floodplain. Water is also both the great con-

nector and divider, the barrier that stimu-

lates the arts and sciences of bridge build-

ing and ship building, but also the one that

shapes the boundaries of states and states

of mind, such as Vermont and New Hamp-
shire.

Water is also power— not only in the

sense of energy from waterwheels and hy-

droelectricity, but also in the sense of con-

trolling an essential resource and potentially

depriving other persons and other species of

their dues. Water as power was a theme in

r, some old cowboy mov-

ies about desert

waterholes and warring

ranchers. It remains a

significant political

problem in various con-

texts, from international

relations to municipal

allocations. It is also a

central ecological issue,

especially in the form of

anthropocentric imperialism vis-a-vis the

rest of nature.

The recognition of these ambiguities can

save theologies and ethics from some senti-

mental simplicities about water. They point

to the complex problems and difficult dilem-

mas in making choices about water. They are

another reason why both ethics and the sci-

ences are important in making wise choices.
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What Is Water?
What is water? Whenever I hear or see

references to water, I frankly do not know the

meaning of the word— unless the form and/

or context is specified. We normally do not

experience water as simply a chemical com-

pound of two atoms of hydrogen and one of

oxygen— the clear, colorless, odorless, taste-

less liquid of the labs. Rather, we experience

water usually with colors, odors, and tastes

of various sorts. Water comes in a multitude

offorms and places— all of which have shaped

the landscapes, the weather, the cultures, the

vocations, the foods, the mindsets, and

lifestyles of New England and its various

parts.

Water is not only the lakes, the rivers, the

reservoirs (like the great Quabbin Reservoir),

the falls, the bays, the open ocean, the aqui-

fers, the kettles left behind by the glaciers,

and the beaver dams— courtesy of the rodent

who not only creates habitats for numerous

species but also causes "property damage" for

some members of our species. Water is also

ski slopes, cranberry bogs, Jacuzzis, squirt-

ing fountains, canals, aqueducts, irrigation

systems, pipes and pumping stations, ponds

of treated and untreated wastewater, ice skat-

ing rinks, icy roads made passable with salt

that contaminates our fresh waterways, as well

as wooded watersheds that absorb precipita-

tion, hinder flooding, and replenish and filter

groundwater.

Each of these forms of water, moreover,

has a set of moral problems associated with

it. Let me, therefore, comment on several of

these forms to introduce these ethical issues

in New England.

Water is...

• both the gentle rain from heaven and the tor-

rential Northeasters that erode sandy coasts,

flood homes, and cause snow emergencies.

Whatever the form, one result is runoff and

the diverse contaminants that runoff carries—
untreated sewage, oil from parking lots, leak-

age from tanks at gas stations, road salt, acid

rain, fertilizers and pesticides, detergents and

other chemicals, and metals like mercury—

flowing and seeping into our streams, rivers.

bogs, bays, harbors, and wells. Mercury-con-

taininated fish in some local ponds and rivers

are unsafe for children and some adults to eat,

according to the Massachusetts Department

of Public Health. That includes Walden Pond

of Thoreaufame.-

The main waterbome pollutants today are

not from identifiable sources, such as facto-

ries and mills, though some still treat, or want

to treat, the waterways as their private sew-

ers. Rather, they are diffuse or "non-point"

pollution from countless residential, business,

and recreational sources. In an assessment of

state efforts to control non-point pollution

under a key provision of the Clean Water Act,

the National Wildlife Federation gave Mas-

sachusetts and Maine a grade of B, Cormecti-

cut a C, Vermont and New Hampshire Ds.

Rhode Island failed. No state in the U.S. re-

ceived an A.^ Non-point pollution reflects

our excessive and ecologically careless

lifestyles. It is the effluence of affluence.

Water is...

• vernal pools— small, temporary wetlands in

the Spring, called potholes, sinks, or even

puddles. Many species of wildlife are depen-

dent on these vital habitats. They are a haven

for amphibians, such as spring peepers and

salamanders. But vernal pools are disappear-

ing in New England— ditched and drained for

"development" in the form of oversized

homes, lawns, offices, factories, and malls.

This habitat destruction is a significant factor

in the decline ofwood frogs, salamanders, and

some birds.

Water is...

• various other wedands— bogs, swamps,

kettles, ponds, and marshes (freshwater and

saltwater). They not only replenish and filter

our water supplies; they are vital habitats for

wildlife— indeed, some rare flora and fauna,

as well as those indispensable but maddening

mosquitoes who suck blood meals from us

and, in turn, serve as the prime food for vari-

ous birds, fish, and other animals. Like ver-

nal pools, these habitats are the victims of our

growing numbers, territorial expansion, and

patterns of production and consumption. The
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intrusions on wetlands are often small and

subtle, but the cumulative effect over time is

that our wetlands have become only a small

fraction of what they were historically.

Water is...

• the small streams, originally meandering,

vegetated, natural drainage systems where

groundwater discharges to the surface and

surface water recharges groundwater. In many

urban and suburban coimnunities, streams

have been transmuted into straight and eroded

drainage ditches— culverts with little ecologi-

cal significance but much proneness to flood-

ing. The expansion of impervious material—

roads, parking lots, houses, businesses, etc.

replacing woodlands and wetlands that used

to soak up rain and snow melt— adds to flood-

ing problems in many places.

Often, stream "improvement" has been an

anthropocentric rather than an ecological con-

cept. It has not meant, for example, preserv-

ing or restoring wild conditions for the good

of a biodiverse whole. Instead, it has meant

enhancing the conditions for alien, stocked

species, notably rainbow and brown trout, the

preferred targets of elite "sportsmen," by such

management practices as adding artificial de-

flectors and shelters, and by eliminating such

indigenous predators as kingfishers, mink, her-

ons, and turtles." Elsewhere, the spectacularly

beautiful native brook trout— which makes its

rainbow cousin look drab by comparison— is

often deprived of healthy habitats and even

replaced by alien bullheads and perch.^

Water is...

• the numerous dams and the reservoirs they

create, from Hoover Dam on the Colorado to

the "old mill stream" of romantic nostalgia.

There are about 75,000 large dams in the

United States,^ and nearly 3000 in Massachu-

setts.^ The Connecticut River and its tribu-

taries alone have about 1000 dams.^

These great barriers have transmuted the

ecological character of our rivers and streams.

They are great collectors of river-borne sedi-

ments that are often filled with pollutants.

They create slackwater, while indigenous spe-

cies may depend on running water. They have

hindered or halted the great migrations offish

that leave the ocean to spawn in freshwater,

especially when the dams are "absolute" bar-

riers without "fishways."

Most of us know something about the

tragic tale of the 560 or so dams in the Co-

lumbia River basin, particularly the four ma-

jor dams on the Snake River, and the near-

extinction of the once-abundant Pacific

salmon species. What is not equally well

known, however, is the effect ofdams on New
England's native fish. For more than 350

years, dams in New England have reduced or

destroyed the migration runs of smelt,

blueback herring, alewives, shad, and, of

course, the now-rare Atlantic salmon in the

Northeast.^

Some dams can be justified for human

needs— perhaps hydroelectric power or the

storage of consumer water supplies— and

some long-standing ecological values, but a

lot of dams are unnecessary and/or ecologi-

cally harmful. The now-breached Edwards

Dam on the Kennebec River in Maine is a

good example of one that is both unnecessary

and harmful. The organization American Riv-

ers runs the Rivers Unplugged Campaign, for

breaching those dams that no longer serve sig-

nificant purposes or their ecological costs out-

weigh the benefits. That seems like a sen-

sible endeavor. But making these judgments

in particular cases will require substantial sci-

entific data and creative thinking in applied

ethics.

Water is...

• so-called drinking water— on tap, no less.

Most of it, of course, we don't drink; it goes

for flushing, washing ourselves and our cars,

watering lawns, filling backyard swimming

pools (of which there are an estimated 86,000

ground-encased pools in New England'" ), and

keeping golf courses green. Even when used

for necessary purposes, however, waste is a

prominent feamre of how we use water.

In some corrununities, the demand for

water by residences and businesses far ex-

ceeds the supply, especially during dry peri-

ods. Some aquifers have been nearly ex-

hausted and smaller rivers, like the Ipswich,
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have been reduced to disconnected pools in

summers, since they could not be replenished

by aquifers. Thus, water scarcities have re-

quired water rationing at times, and we can

anticipate more of the same in more places in

the future." Predictably, some of the afflu-

ent have escaped rationing by drilling private

wells to ensure an exclusive and unrestricted

supply of water. Of course, these wells draw

from and draw down the common ground

water system. This case is one of a number

of social inequities in the distribution of wa-

ter, reflecting the public's failure to understand

that water is part of the commons to be shared

fairly.

By all accounts, public drinking water in

New England is usually stringently regulated

and generally safe from various viruses, bac-

teria, and other pathogens like Cryptospori-

dium and giardia. Municipal water treatment

includes filtration and disinfection. Chlorine

or a derivative is now the disinfectant of

choice in most places in the U. S.. because it

effectively kills a variety of waterborae patho-

gens, including those that cause typhoid and

cholera. Plus, unlike alternatives, chlorine has

The niain waterborne pollutants today are

notfrom identifiable sources, such as

factories and mills, though some still treat,

or want to treat, the waterways as their

private sewers. Rather, they are diffuse or

^^non-poinf^ pollutionfrom countless resi-

dential, business, and recreational sources.

a residual effect; it provides enduring safety.

Technically, chlorine is a pesticide.

At this point, a major controversy starts.

Chlorine combines with organic material in

the water to create so-called disinfection by-

products (DBPs), such as tribalomethanes,

some of which may cause cancer or disrupt

reproductive and developmental systems in

humans and other organisms. The chlorine

industry argues that there is no direct or con-

clusive evidence for these concerns at the low

concentrations of DBPs in water treatment.

Opponents, however, argue that harmful ef-

fects to delicate hormonal systems in humans

and other organisms can occur at astonishingly

low concentrations of parts per trillion. This

debate is an important scientific and ethical

issue. It involves significant questions about

the appropriate interpretations of scientific

data and justifiable precautions. There is no

easy answer, but part of the solution for now
is the persistent search for ecologically-

friendly alternatives to chlorine and the mini-

mal use of chlorine to the point of necessity.

Minimization is an important ethical strategy

for handling many dangerous processes and

products.

Water is. .

.

• bottled water— a $4 billion industry in the

U.S., where more than one-third of Ameri-

cans drink it regularly.'- The imported elite

brands— from France, Italy, and Sweden, for

example— cost more than milk and juice.

Profit margins are high.

Bottled water, however, may not be as

clean and pure as the marketers suggest. The

i Natural Resources De-

fense Council (NRDC)
concluded that bottled

water is not necessar-

ily safer or cleaner

than most tap water in

the U.S., especially in

such places as New
England. Indeed, the

NRDC contends that

tap water is stringently

regulated while bottled
°*

water is inadequately

regulated in the U.S. One brand of bottled

water, for example, came from a well in the

parking lot of an industrial site near a hazard-

ous waste site.'^ Consumer Reports claimed

that the main difference in taste among some

brands came from the types of plastic in the

bottles."* At least 25 percent of bottled water

in the United States is little more than tap

water, sometimes but not always further

treated. As much as 70 percent may come
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from municipal sources. Aquafina, for ex-

ample. Pepsi's water brand, does not come

from the Italian or Swiss Alps, as the logo

suggests. Nine of its 11 sources are munici-

pal systems,'^ including the Ayer, Massachu-

setts, public water supply.'^ Glacier Valley,

a brand distributed by some airlines, sports a

foil label showing a snow-capped peak and

a stream flowing through a conifer forest.

The water comes, however, not from an

icefield in Alaska, but

from a bore hole in Con-

necticut.'^

Nor is bottled water

more environmentally

respxDnsible, considering

the energy and material

costs of processing,

packaging, distributing,

collecting, and recycling.

In some places, more-

over, the extraction of

water for export may have adverse effects on

local supplies.

My sense is that most bottled water is used

not primarily because of health concerns—
though that is a common argument and, in

some places, a reasonable defense. Instead,

the primary reason is that bottled water, espe-

cially the elite brands, is fashionable. It con-

forms to the values of our reference groups.

It shows that we care enough to drink, and

have enough money to buy, the very best, even

upscale water.

Bottled water represents the privatization

of hydration for the affluent. NRDC rightly

fears that bottled water for the affluent "could

undermine funding for tap water protection,

raising serious equity questions for the

poor."'^ The primary ethical challenge is to

provide safe, public drinking water for ev-

eryone.

Water is...

• the ocean, which has been the primary

shaper of everything from the foods and

weather to the vacations and lifestyles ofNew
England. Historically, the ocean was the

foundation of the New England economy,

particularly in shipping and fishing (includ-

ing whaling). It remains a major factor in

today's economy— not only in shipping and

fishing, but also in recreation. The coasts

and beaches are major magnets for vacation-

ers—swimming, fishing, boating, driving

off-the-road vehicles. In fact, some coastal

fauna— such as shorebirds, both migrating

and breeding species— have been declining

as a consequence of human impositions on

the shorelines, from both recreators and pri-

The sins ofexcess—gluttony realty-

represent afailure to learn the elemen-

tary lesson ofecology: There are no

infinite bounties, no inexhaustible re-

sources, no limitless systems. We need to

share fairly with all within biophysical

boundaries.

vate property owners who control most of

the coasts.

The ocean has been the prime sink for our

carbons and contaminants, but it has also been

the source of abundant foods, from seaweed

to humpbacks. Some of the seafoods have

been linked to New Englanders' identities,

such as Maine lobsters. Yet, these links have

been virtually severed in some cases, particu-

larly in the case of the cod.

From the perspective of a New England

environmentalist, the collapse of the cod fish-

eries is especially unnerving. The cod was

central to the New England economy and its

international trade from the l?"" through the

19"' centuries. In fact, the "sacred cod" hang-

ing in the Massachusetts House of Represen-

tatives was the symbol of the Conmionwealth.

Cod were incredibly abundant on the banks

off New England and the maritime provinces.

In 1855, the Canadian Ministry of Agricul-

ture, speaking of cod and related species,

wrote, "Unless the order of nature is over-

thrown, for centuries to come oiu" fisheries will

continue to be fertile."
'^

Apparently, the order of nature was over-

thrown in little more than a cenmry. The cod

is close to being "commercially extinct" in
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some major fishing banks in the Northwest

Atlantic, though there may be signs of some

recovery in some places. The major fishing

banks are closed or severely restricted. Tens

of thousands of fishers and processors from

New Bedford, Massachusetts, to St.

Anthony's, Newfoundland, were left unem-

ployed. The remaining fishers in New En-

gland turned to the few other species that had

not yet been decimated, especially the spiny

dogfish, a small shark once considered

"trash," but now exported to England as a

major source offish and chips. But that spe-

cies too has been caught excessively, and

tighter limits have been imposed. Fishers are

now "wondering if there is another species

out there, like the dogfish, to keep them in

business."
-°

The main problem is the same as Anne

Plath McGinn's description of the plight of

all the world's fisheries: "Put simply, too

many fishers on too many boats with too many

hooks or nets are taking too many fish from

the sea." -' That's true, but as McGinn also

testifies, the fishers have been responding to

too many consumers making too many de-

mands on the sea.

With the decline of wild fisheries, aquac-

ulture is a growing business in New England.

The most prominent kind is farm-raised

salmon, mainly European hybrids that are

raised in cages on the Maine coast. They

sometimes escape and may genetically

threaten the survival of the already endangered

Atlantic salmon. Moreover, on the public

mudflats of some coastal towns in Massachu-

setts, shellfishers plant beds of oysters and

quahogs under grants from the towns. Com-
plaints about nepotism and favoritism arise

over the allocation of plots, but the more seri-

ous question is the effects on the mudflat eco-

systems by propagating one species and pro-

tecting it from its natural predators, including

birds and crabs."

I could continue these lamentations at

length, but the central point would remain the

same: The primary moral offense on water is

excess— excess in what we humans take from

and do to the water, excess in the wastes and

emissions we return to the water, and excess

in our transformations of water systems. All

of these excesses give rise to forms of injus-

tice—to other people, other species, and fu-

ture generations. Our excesses on water are

really excessive regard for ourselves at the

expense of others. We are grasping more than

our due and thereby depriving others of their

dues. In classical Jewish and Christian

thought, of course, this is the essence of sin—

and so it should be regarded. The overuse

and abuse of water are sins— and far more se-

rious ones than those that generally preoccupy

the churches. The sins of excess— gluttony

really —represent a failure to learn the elemen-

tary lesson of ecology: There are no infinite

bounties, no inexhaustible resources, no lim-

itless systems. We need to share fairly with

all within biophysical boundaries.

Interdependence of Science and
Ethics

To challenge these excesses on water and

their resultant injustices, one of the most im-

portant resources will be an alliance between

ethics and the sciences. I am not referring to

an alliance simply between scientists and ethi-

cists. Water issues, like war, are too impor-

tant to be left to professional elites. Rather. I

am suggesting that everyone must take the rel-

evant sciences and ethics seriously in facing

problems of water. On choices and policies

about water, these sciences and ethics are in-

terdependent disciplines.

The problem, of course, is that ethics and

the sciences lean toward isolationism— hardly

a unique inclination among specializations with

separate sources, methods, languages, etc. Yet,

we need to promote a partnership between eth-

ics and the relevant sciences based on mutual

need in support of a common cause. The rela-

tionship that I commend is not mere coopera-

tion, though that in itself would be appealing,

but also what James M. Gustafson calls "in-

teraction," in which ethics and the sciences are

reciprocally shaped through sharing.^

On one side, the sciences are essential re-

sources for ethics (and theology, too). Ethics

must be informed by the best available scien-

tific data and analyses in order to make sound
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evaluations and choices. It is impossible, for

example, to do ecological ethics, even at a

general level, without an adequate understand-

ing of the fundamentals and some particulars

of ecological dynamics. Without this under-

standing, ecological ethics is likely to be re-

duced to romantic fluff or spiritual musings,

as if. for example, predation does not exist.

In fact, that is precisely what has happened in

some so-called eco-ethics and eco-theology

in religious circles. They are not rooted em-

pirically, and. consequently, they are largely

irrelevant to such specific issues as the use

and distribution of water.

But ethics also depends on the sciences

in a deeper way than mere assistance in the

application of independent moral norms.

Those of us who are ethical naturalists find

our norms in nature, in the sense that the

empirical realm is the source of our standards

and the place where we test their validity,

and revise them as necessary. We discover

and defend what we ought to be and do, in

general and in particular situations, in view

of the values and virtues, rights and respon-

sibilities, principles and practices that con-

tribute to the optimal well-being of our kind

and other kinds in relationships. As a con-

temporary example, the "new" virtues of

sustainability and bioresponsibility— that is,

concern, respectively, for justice to future

generations and to non-human life— have

come to us not as handouts on a mountaintop;

they are emerging through reflections on our

experiences with a variety of enviroimiental

vices. On this assumption, ethics must be

open to all cultural wisdom, especially the

relevant sciences, to discover what helps and

hinders social and ecological well-being.

Theologically, beyond the historical sources

of moral insight in scriptures and traditions,

the continuing revelations of the divine

moral will can be discerned in the totality of

existence, including in scientific knowl-

edge.-'*

On the other side, the sciences are equally

dependent on ethics. But the recognition of

this dependency is frustrated by a debilitat-

ing myth about the relationship. A common

assumption, in both popular and some scien-

tific circles, is that "real" science is morally

neutral or value-free. A sharp dichotomy be-

tween facts and values is assumed. Science

is considered to be objective, and ethics to be

subjective— even arbitrary and relative. Sci-

ence is thought to be rational and impartial,

ethics to be emotional and preferential. Sci-

ence is considered to be quantitative, ethics

to be qualitative. Science is said to be em-

pirical and experiential, ethics to be intuitive

and existential. These frequently encountered

dichotomies seriously distort both the sciences

and ethics.

They distort ethics in several ways. For

example, they identify ethics in general with

particular ethical theories, such as emotivism

or relativism, which most ethicists reject vig-

orously. They overlook the fact that ethics,

too, is a rational enterprise, concerned with

consistency, coherence, comprehensiveness of

interpretation, and fruitfnines s in advancing

social and ecological well-being. Ethics is

also empirical in orientation in naturalistic

interpretations.

Equally, this myth distorts scientific en-

terprises in important ways, initially by miss-

ing the inherent moral character of science.

The practice of the sciences is impossible

without certain moral commitments and

truncated without others. These include hon-

esty in the selection and interpretation of

data; trustworthiness andfaimess in the com-

munity of peers; fidelity to the rules of ra-

tionality and evidence; tolerance of interpre-

tive diversity; freedom of inquiry; correc-

tive dissent from prevailing paradigms; and

cooperation in the search for knowledge.

Even the much-celebrated scientific "objec-

tivity" is, as Langdon Gilkey, observes, a

"moral and spiritual achievement."-^ Sci-

entists are moral subjects in a moral guild,

or else science itself is impossible, con-

stricted, or corrupted.'^

Moreover, on questions concerning so-

cial and environmental policies and projects,

moral values pervade the purposes, defini-

tions, methods, and assumptions of scien-

tific studies. Whenever, for example, scien-
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tists talk of what is an "acceptable risk" or

"safe dosage" of chemical compounds in

drinking water, or whenever they express

alarm about the effects of dams on migrat-

ing fish, or counsel calmness about pesti-

cides, or make any recommendations on

public policy, they are no longer function-

ing strictly as technical authorities. They

are also acting as moralists, making value

judgments about what state of being is bet-

ter or worse than another. They have ex-

ceeded the bounds of their formal compe-

tencies, often without a consciousness on

their part or the public's of this significant

shift in roles. Indeed, the pretense that sci-

ence itself and science-based findings are

value-free can serve as a "useful" device for

scientists to disguise the promotion of their

value preferences.'"'

The danger to scientific integrity in these

contexts is not the expression of moral val-

ues. That is inevitable. It is, rather, the ex-

pression of ( 1 ) invisible values— ones that are

not made clear and explicit, and (2) nonvi-

able values— ones that are in some way ethi-

Whenever scientists talk of what is ^^safe

dosage" ofchemical compounds in drinking

water, or whenever they express alarm about

the effects ofdams on migratingfish, or

counsel calmness about pesticides, or make

any recommendations on public policy, they

are no longerfunctioning strictly as techni-

cal authorities. They have exceeded the

bounds of theirformal competencies, often

without a consciousness on their part or the

public's of this significant shift in roles.

scendence of moral values, perceiving itself

as an alternative to ethics. In reahty, how-

ever, it reflects a distorted set of values. Ar-

bitrarily, CBA makes the assumptions that

moral values can be reduced to market val-

ues, and that moral values are not objectively

real but simply subjective preferences. CBA,
for example, calculates the values of wildlife

and wildlands by measuring human economic

preferences (our "willingness to pay"). In so

doing, it makes the moral assumption that only

human interests count, and not the intrinsic

value of other lifeforms. One of the indis-

pensable service functions of ethics in an al-

liance with the sciences is to uncover the hid-

den values and norms in scientific assump-

tions, methods, goals, and controversies, and

to help sort out the good values and norms

from the bad.

Usually, my primary complaint against

these disguised moral arguments in so-called

scientific recommendations is that the values

and norms assumed are insufficiently inclu-

sive and comprehensive— that is, they fail to

give adequate consideration to all parties with

m stakes in an outcome,

and they fail to incor-

porate all relevant

moral elements. ^^

The sciences need

ethics at this point in

order to make neces-

sary moral judgments

intentionally and

well, rather than un-

consciously and

poorly. Ethics, in-

formed and even re-

shaped in interactions

with the sciences, can

return the favor. Eth-

ics offers essential

guidance to prevent

cally deficient or indefensible. This danger

is especially evident in economic cost-ben-

efit analysis (CBA), so dominant today in sci-

ence-based public pohcy decisions on water

and everything else. CBA aspires to the tran-

the violation of hu-

man and biotic rights in the goals and meth-

ods of particular scientific projects, and to

prevent abuses of science itself, through, for

example, plagiarism, fabrication, and politi-

cal or economic manipulation. Ethics and the
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sciences are interdependent; to deal with wa-

ter and other problems, we need both in an

intimate, interactive alliance.

Four Norms of Alliance

One question remains: What is the ethi-

cal substance that should be developed and

implemented in an alliance between ethics and

the relevant sciences on water problems? I

shall comment briefly on four norms or vir-

tues that are essential for remedial action on

water. These virtues are standards for char-

acter formation and social transformation.

Three, in fact, deal with different dimensions

of distributive justice, and the fourth is an in-

strument for the other three. Other norms are

also relevant, but these are sufficient for my
purposes in this essay.

1. Social Equity

Social equity is the inter-hiunan form of

distributive justice— the ethical process of

apportioning benefits and burdens, on the ba-

sis of relevant similarities and differences, in

order that all parties with stakes in an out-

come receive their fair share. This norm is

regularly violated in water distribution in New
England. The rich and powerful, both indi-

viduals and corporations, often get the most

benefits and bear the fewest burdens. They

have greater access to water, they waste more,

and they pollute more, but they usually pay

less in proportion to their use and effects.

Water is not a private commodity; it is part of

the commons. To combat classism, fair stan-

dards and charges need to be developed for

the distribution and use of water.

2. Bioresponsibility

Bioresponsibility is the extension of the

covenant ofjustice to include all lifeforms. It

means valuing other species for their own
sakes, as ends in themselves, not simply as

instrumental values— "raw materials," "re-

newable resources"— for human needs. The

violation of this norm is a central feature of

the way we use and abuse water.

Bioresponsibility is recognizing that other

species are entitled to a fair share of water

and other planetary goods. Of course, trying

to define the practical meaning of "fair share"

is at best an extremely difficult task, particu-

larly when humans in a predatorial biosphere

must destroy other lifeforms in order to sur-

vive and create. Yet. a "fair share" is a con-

cept that we must struggle to define in order

to stifle the anthropocentric imperialism that

is so harmful to the rest of nature. We hu-

mans have already used far more than any rea-

sonably defined fair share of the world's

goods, including water. We must henceforth

seriously limit our economic production and

consumption, as well as our reproduction, to

allow much more room for the thriving of

wildlife and wildlands along with the thriv-

ing of human communities. Water is not only

a resource for us; it is also a resource and a

variety of habitats for other species.

3. Sustainability

Sustainability is living within the regen-

erative, absorptive, and carrying capacities of

our planetary places indefinitely. It is a cov-

enant ofjustice with future generations of our

kind and other kinds until the end of the age.

As such, sustainability seeks a balanced dis-

tribution between present and future genera-

tions.

For example, sustainability depletes so-

called renewable resources, such as fisheries,

no more than the rate of their regeneration—

and preferably far less— to respect the values

of otherkind. Sustainability pollutes no

more— and preferably far less— than can be

naturally assimilated. Sustainability says that

it is wrong to disregard and discount the in-

terests of future generations in the use and

abuse of water.
^^

4. Frugality

Frugality is probably the most feared and

neglected norm in modem morality. Some

economists consider it a "vice," because it

hinders economic growth. It is the most sub-

versive of the virtues, because it is a revolt

against the most sacred values of prodigal

societies. Yet, solutions to every problem as-

sociated with water in New England, and

maybe every other social and enviroimiental

problem, depend on the revival of this classi-

cal virtue, and its reformation from a strictly
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personal trait into a social norm. Frugality is

an antidote to the gluttony that is corrupting

the water and the land.

Frugality means moderation, thrift, even

temperance (in a classical, not evangelical

sense). It is morally disciplined production

and consumption. It is a "middle way" that

struggles against both profligacy and poverty.

It is not a world-denying asceticism, but rather

an earth-affirming and enriching norni that

delights in the less-consumptive joys of the

mind and flesh, especially the enhanced lives

for human communities and other creatures

that only constrained consumption can make

possible on a finite planet. Frugality is an

expression of love, and a necessary condition

of social equity, bioresponsibility, and

sustainability.^*^

Conclusion
In the final analysis, we need to think of

all water as holy water— holy without benefit

of clergy and their blessings. In all its ambi-

guity, all water is what the Roman Catholic

bishops of the Pacific Northwest called the

Columbia River watershed: "a sacred com-

mons" to be shared and cared for by all.

Water is a sacred object and the habitat

and resource for countless sacred subjects.

Like all things holy, water should be treated

reverently and caringly, and used only fairly

and frugally. Otherwise, it should be left un-

touched for the good of all.
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Consecration and Conservation; Walden Pond as a Sacred Site

Tovis Page
Graduate School of Arts ami Sciences

Harvard University

This essay explores the dynamic interplay between religion, science, and the environment

byfocusing on Henry David Thoreau's consecration of Walden Pond and the subsequent his-

tory of the site 's conservation as a natural and cultural shrine. The author suggests that

consecrated natural sites siwh as Walden enable us to get beyond the overdrawn dichotomies

of nature/culture, sacred Imundane, and inherent/ascribed and provide fresh insights for the

study of religion and ecology.

The developing religion-and-ecology

movement is one of the more exciting and

timely examples of multidisciplinary dialogue

about pressing social and environmental issues.

With this essay, I aim to contribute to this dia-

logue by examining the intersections of reli-

gion and ecology in the particular case of

Walden Pond in Concord. Massachusetts. Con-

sidering Henr>' David Thoreau's scientific and

literary consecration of the pond in the mid-

nineteenth centiuy and the subsequent main-

tenance of Walden as a sacred site or liistoric

shrine raises important questions concerning

the relationship between religion and the en-

vironment. Can a particular site be demarcated

as sacred for ecological purposes? If so, is its

sacredness ascribed or inherent? What are the

relative ecological implications of consecrat-

ing a place? And vi'hat. if anything, does tliis

particular case study teach about alternative un-

derstandings of science, religion, and the en-

vironment that might aid in addressing today's

social and ecological crises?

Thoreau's Experiment
Thoreau was deeply engaged with both

science and metaphysics, and his writings

demonstrate his commitment to namral his-

toiy, the emerging natural sciences and his own

"material faith." Combined, these interests

culminated in Thoreau's endorsement of what

he called "con-science," a form of ''moral

knowledge." ' In his attempts to answer meta-

physical questions about the nature of life and

reality, Thoreau turned to a thorough and sci-

entific—in the mid-nineteenth centuiy under-

standing of the terai— interrogation of the

world based on his experiences. As a careful

observer and recorder of both natuie and cul-

ture, a professional land surveyor, and a dedi-

cated recorder of his observations in his jour-

nals and other writings. Thoreau was a "con-

scientious" experimentalist. He approached

his subject (life, reality, nature, the world) as

a participant-observer, whose moral convic-

tions and poetic license were assets that au-

thenticated his interpretations and conclusions,

not shortcomings that undermined them. Thus

it was as a socially engaged man of both sci-

ence and letters— as a writer, surveyor, scien-

tist and metaphysician —that Thoreau con-

ducted his two year experiment at Walden

pond between 1845 and 1847 and reworked

liis journal recordings imtil finally publisliing

them in Walden (1854).

As presented in this text, Thoreau's moti-

vation for conducting his experiment at

Walden is moral and himianitarian as well as
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scientific and spiritual. As would any prop-

erly-trained experimenlal scientist of his day.

Thoreaii begins by identifying a problem:

namely, the materialistic values driving New
England culture, represented specifically by

his neighbors in Concord, to whom he ad-

dresses his opening semion on "Economy."

His objective is to "front only the essential

facts of life." "to drive life into a corner, and

reduce it to its lowest tenns" in order to "know

[its essence] by experience" and "publish

it. . . to the world." ^ Thoreau hopes to liberate

his neighbors from the "shams and delusions'"

that hem them into "mean lives"" of "superflu-

ous and evitable wretchedness." by feneting

out— through deliberate and engaged obser-

vation of the physical world— that which is

"true," "sublime," and "eternal. '" Only by at-

tending to the concrete world of "now and

here"" - is truth revealed, reality apprehended.

Not only does Thoreaii imbue natural

features such as the pond or trees with

symbolic meaning and sacred power^ he

also renders natural life-processes and

mundane practices religiously significant

by ritualizing them.

and salvation possible. For Thoreau. solving

the problem of capitalist materialism is a sci-

entific and spiritual undertaking that demands

a critical and engaged examination of both

nature and culture.

Thoreau" s retreat to Walden was not only

an experiment, however. While Thoreau him-

self may not have deemed it as such, his Walden

project (i.e.. his two-year residence at the pond

and liis hteraiy representation of it) was also a

consecration. By taking into account the ef-

fects of Thoreau's project over the course of

the last century and a half, one can see how his

project was both a deliberate counter-culmral

experiment and an effective demarcation of

Walden as a sacred site. While the ideas

Thoreau formulated during and after his expe-

rience have earned him national and worldwide

fame, the pond attained new status through his

concrete actions. Thoreau's painstaking con-

stniciion of Walden, the text, effectively con-

secrated its namesake. This consecration yields

rich insights for the religion-and-ecology move-

ment, for the ecological implications of demar-

cating sacred sites through scientific, literary,

and religious means remain largely unexplored.

Examined together, Thoreau's Walden project

and its long-temi impact demonstrate how a

particular place comes to be recognized as sa-

cred and the implications of this process for

the environment. Thoreau's demarcation of

Walden as a sacred site shaped not only the way

in wliich subsequent generations have per-

ceived and treated the pond and its surround-

ings, but also the way it has been physically

and figuratively reconstructed over time.

W^hen Thoreau "took his seat" on the

shores of Walden pond, he was essentially

squatting on a parcel of property that belonged

to Emerson. The pond

was certainly not the

national shrine it has

since become. How
did Thoreau effect such

a transformation?

Most obviously, by his

literary representation

of it as sacred. By de-

scribing both the ex-

traordinary purity of

the pond and the revelation, restoration and

rebirth that he both witnessed and attained

there, Thoreau depicts Walden as a spiritu-

ally potent "sacred center." to use Mircea

Eliade"s influential motif.'* In the central chap-

ter of Walden, Thoreau describes the pond as

"a perennial spring." a "distiller of celestial

dews," and "the earth's eye." ^ As "God's

Drop," *' Walden is unrivaled in its purity, and

its sacred character is emphasized by its eter-

nal, mythic qualities.

Perhaps on that spring moniing when
Adam and Eve were driven out of Eden
Walden Pond was already in existence.^

The book's penultimate chapter, "Spring,"

emphasizes the sacred qualities of Walden by

depicting Thoreau's experience of spiritual

and physical rejuvenation. Here Thoreau dra-

matically describes the natural, yet miracu-
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lous, process by which the world is cyclically

recreated and innoceuce is annually restored.

Thoreau's literary representation of spring

effectively collapses sacred and mundane time

such that the cycle of the seasons takes on

cosmological significance and Thoreau wit-

nesses and bears testimony to what Eliade

might call a hierophany. i.e.. a manifestation

of the sacred that simultaneously reveals the

real, founds a world, and consecrates a par-

ticular place in space.

^

In addition to his literary representations

of the pond as a sacred center, Thoreau de-

marcates Walden as a sacred place when he

literally and figuratively maps it in four dif-

ferent ways:

• scientifically, by sounding and

charting the pond, surveying its surroundings,

and observing and recording its natural fea-

tures and history:

• narratively, by representing the

pond as a sacred center and describing trees

that stand "like temples"' and serve as

"shrines;'"^

• physically, by marking the site

through the construction of edifices (i.e.. his

hut) and other topographical alterations (such

as clearing and cultivating); and

• ritually. by commemorating physi-

cal features and consecrating mundane objects

and activities through mythic and ritual per-

formance. These activities set Walden apart,

much as a religious ritual makes a particular

time and place sacred.

In the brief scope of this paper, these vari-

ous means of demarcating Walden as sacred

cannot be explored in depth. However,

Thoreau "s commemoration and consecration

of natural or mundane features, objects and

activities merits some elaboration. Not only

does Thoreau imbue natural features such as

the pond or trees with symbolic meaning and

sacred power, he also renders natural life-pro-

cesses (such as eating, drinking, bathing and

walking) and mundane practices (such as dig-

ging, planting, and hoeing) religiously signifi-

cant by ritualizing them. Jonathan Z. Smiths

definition of ritual as, "first and foremost, a

mode of paying attention" and a place-based

"process for marking interest" draws atten-

tion to the ritualistic elements of Thoreau's

Walden experiment, of which sustained, de-

liberate and place-based attention to the or-

dinary is arguably the most characteristic fea-

mre.'"

"W^ile Thoreau's consecration of Walden

Pond, as I am depicting it here, was a delib-

erate and constructive process of various

means of demarcation, it should not be un-

derstood simply as an ascription of sacred-

ness to an otherwise ordinary or profane site.

By marking, mapping, representing, and ritu-

ally attending to Walden Pond and its inuiie-

diate surroundings. Thoreau drew attention

to a particular place as sacred. This does not

necessarily mean, however, that the pond and

its surrounding woods were not already sa-

cred; it simply means that they were not rec-

ognized as such. What his process of conse-

cration shows is that sanctity— or 'value' —
is not necessarily either inherent or ascribed,

but might best be understood as a combina-

tion of both. Thoreau's "con-scientious" ex-

periment and his consecration ofWalden dem-

onstrate not that humans confer sanctity ar-

bitrarily onto mundane places, entities, or ac-

tivities, but rather that, when these are not

adequately attended to with reverence and

respect, they are effectively desecrated.

Thoreau's Walden project illustrates that re-

gardless of whether or to what extent sanc-

tity is natural or cultural, inherent or ascribed,

it is clearly the case that inattentiveness to

sanctity in the material, natural world is de-

structive in effect. "Nature has no human in-

habitant who appreciates her," he scolded:

"Talk of heaven! Ye disgrace earth." " It is

this recognition that led Thoreau (and subse-

quent generations of Thoreauvians as well),

to associate deforestation with desecration

and, by extension, conservation with conse-

cration.

Protecting Walden: The Implications

of Consecration
Whether or not Thoreau intended to con-

secrate Walden, he did so in effect. This is

borne out by the way that subsequent genera-

tions have perceived and maintained Walden

as a sacred site. Of the approximately 600,000
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people that cuiTeutly visit Waldeu each year,'^

it would be extremely difficult to differenti-

ate between rccreationalists. tourists, and pil-

grims. Surely, not everyone who visits

Walden Pond State Reservation today is a

devotee of Thoreau or has even read Wiilclcn.

by now a canonized classic of American lit-

erature and virtually a bible for many envi-

rormientalists. Nonetheless, all visitors are

inlluenced by and indebted

to Thoreau, whether they re-

alize it or not, for without

his various demarcations.

Widden Pond State Reserva-

tion, which consists of 41

1

acres of protected and ac-

cessible open space, would

not exist. Instead, the pond

and its surrounding woods

would be practically un-

known and relatively insignificant. As pri-

vate property, Walden would be familiar to a

select few. Moreover, instead of being an in-

tegral 'place" or "site" consisting of both the

pond and its surrounding woods. Walden

likely would be divided up into parcels, dis-

sected by fences, dotted with houses, cleared,

paved, and jealously guarded by signs read-

ing "Keep Out." "Private Property," and

"Trespassers will be Prosecuted."

What makes Walden a particularly inter-

esting case study for examining the ecologi-

cal implications of demarcating specific topo-

graphical features or natural places as sacred

is the relationship between consecration and

conservation that is borne out by the liistory

of Walden's development as a public site.'^

Over the course of the twentieth cenmry. as

Walden's stams as an important natural, his-

torical, and sacred site grew, so did popular

movements to protect it from development and

from human-induced alterations. The gradual

shift away from the philosophy of preserva-

tion, which sought to maintain Walden in its

original or pristine form, and toward the phi-

losophy of ecological stewardship, which

seeks to maintain a balance between humans

and nature, reflects developments within the

envirormiental and conservation movements

more generally. Examining this sliift high-

lights not only the dynamic relationsliip be-

tween consecration and consei-vation. but Jilso

the respective ecological consequences of vari-

ous approaches to protecting and maintaining

demarcated sites that are simultaneously natu-

ral, cultui'al, and sacred.

As David Foster demonstrates in

Thoreau's Country- Walden Pond and its sur-

Developments within the American

environmentalist movement led to a

gradual shift in emphasisfrom the

rhetoric of ^^preservation^' to the more

recent model of '^stewardship^^ and

ecological ^^management/'

rounding woods were no more pristine dur-

ing Thoreau's lifetime than they are today.

The history of the development and manage-

ment of Walden as public and private land

since Thoreau's experiment reveals that hu-

man interaction with the pond and its sur-

rounding woods have shaped the site both

conceptually and physically.

Since tlie construction of an excursion park

at Ice Fort Cove in 1866, Walden has been a

popular destination point for recreation-seek-

ers. Although the park burned down in 1902

and was never rebuilt, the pond continued to

draw visitors by train and. increasingly, auto-

mobile. Beginning in 1922, when the

Emerson, Forbes, and Heywood families gave

80 acres of land surromiding the pond to the

Commonwealth of Massachusetts, the envi-

ronmental effects of Thoreau's consecration

become increasingly clear. Given to the Com-

monwealth for the purpose of "preserving the

Walden of Emerson and Thoreau. its shores

and nearby woodlands for the public who wish

to enjoy the pond, the woods and nauire,"
'"*

the parcel was then transterred to Middlesex

County for oversight and maintenance. The

stipulation that "the Walden of Emerson and

Thoreau" be preserved in its original or natu-

ral condition (despite such radical alterations
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as the construction of the excursion park) re-

llecls both growing public support for the pres-

ervation of places deemed wild or piistine and

the increasing popularity of Tlioreau's text.

Although the town of Concord has long

been a popular tourist destination because of

its historical and literary significance, the

prominence of Walden as a national "shrine"

(as opposed to simply a popular recreation

site) increased in the middle of the twentieth

centiuy. as important "relics'" were discovered

and the site became more closely associated

with Thoreau and his text, both rapidly attain-

ing status as cultural icons. In 1945. a devo-

tee of Thoreau excavated the remains of

Thoreau's hut: two years later. The Thoreau

Society, founded in 1941 by Thoreau enthu-

siasts, commemorated the hut site with a his-

torical plaque that remains to this day. The

site has also been marked by "Thoreauvian

pilgrims"'- who perform a ritual of com-

memoration by placing stones on a large cairn

next to the huts foundation.

The relationship between Thoreau's con-

secration of Walden, the subsequent history of

its preservation, and the related ecological

implications is borne out in a legal battle that

ensued when concerned members of The

Thoreau Society formed the Save Walden

Committee in 1957 in order to protest the re-

cent construction of an artificial beach at

Walden and to prevent further alterations to the

site. The court case between the Middlesex

County Commissioners, who aimed to

accomodate steadily increasing numbers of

visitors to Walden. and the Save Walden Com-
mittee, whose supporters equated development

with desecration, demonstrates the powerful

rhetorical, political, and ecological effects of

Thoreau's consecration. The campaign to pre-

serve the "primitive," "unspoiled." "natural,"

or "original" condition'^ of Walden Pond and

its surrounding woods received local, national

and global attention, and the public outcries

against the desecration of Walden reinforced

its designation as a sacred site and elevated its

status to, in the estimation of the Thoreau So-

ciety, "perhaps the most cherished naairal acre-

age in the world." '

The campaign to "save Walden' was
deemed a success, and the court case resulted

in the Massachusetts Supreme Court ruhng

on 3 May 1960 against further topographical

changes and mandating specific measures

aimed at restoring Walden. to the greatest ex-

tent possible, to its former condition. None-

theless, representatives from the Department

of the Interior concluded that the original,

natural condition of the pond was irrevoca-

bly altered by the Middlesex Count>' Com-
missioners' attempts to render Walden more

amenable as a recreation site. This conclu-

sion, along with developments within the

American enviromnentalist movement more

generally, led to a gradual shift in emphasis

from the rhetoric of "preservation" to the more

recent model of "stewardship" and ecologi-

cal "management. "

'*^

Campaigns to protect Walden from human

alterations to the landscape and from the in-

evitable impact of hundreds of thousands of

visitors per year have reappeared in subse-

quent decades, and both the reputation of

Walden as a historic "shrine" and attempts to

preserve or otherwise maintain the site have

continued to grow. In 1965, Walden Pond

became a Registered National Historic Land-

mark, and a decade later responsibility for the

reservation was transferred from Middlesex

County to the Department of Euviromnental

Management, thereby connecting Walden to

other protected lands within the Massachu-

setts State Forests and Parks system.

The most recent of these conservation

movements, the Walden Woods Project, aims

to expand the acreage of the reserve to in-

clude 2,680 acres of woodlands. This goal

reflects a shift from the preservatiouism of

the Save Walden Committee to a more eco-

logically-minded approach that sees the larger

Walden ecosystem as essential to the namral

and cultural integrity of the pond. Founded

by recording artist Don Henley in 1990, the

Walden Woods Project is a current manifes-

tation of the relationship between conserva-

tion and consecration. Its approach to pro-

tecting Walden is especially illuminating be-

cause it brings together insights from religion
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aud from contemporary ecological science for

the benefit not only of the particular ecosys-

tem ofWalden Pond, but for the environment

in general. Without romanticizing Walden as

pristine, Henley appeals to a theological

model of stewardship and argues for the pro-

tection of Walden Woods by emphasizing the

crucial symbolic role of the pond both as "in-

trinsically valuable" and as "the cradle of the

environmental movement." '" The environ-

mental ethic motivating the Walden Woods
Project exemplifies the ecological implica-

tions—past, present, and future— of

Thoreaus consecration of W'alden Pond and.

by extension, of demarcating sacred natural

sites in general.

The shift in approaches to the protection

and maintenance of Walden as a natural and

cultural shrine over the past centuiy contrib-

utes a number of important insights to the re-

lationship between religion and ecology. The

rhetoric employed by the Save Walden Com-
mittee, which sought to preserve Walden in

its original, pristine fonn. reflects the prob-

lematic assumption that both nature and reli-

gion are essentially static. The rhetoric of

preservation, when applied to a site like

Walden, fails to recognize the fundamentally

dynamic character not only of nature and re-

ligion, which are themselves constantly

changing processes involving and impacting

both humans and the environment, but also

and especially of demarcated sacred sites such

as Walden. which are quintessentially both

natural and cultural. WTien understood as

microcosms of a fundamentally dynamic

world that is both natural and cultural, sacred

and mundane, consecrated natural sites like

Walden exemplify the mutually constitutive

relationships between religion, science, and

the environment and offer new and strategic

insights for addressing the various local and

global ecological crises that must be faced

today.
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Climate Change, Flood Risk and Property Value:

Assessment of vulnerability and equity in the Boston Metro Area

Pablo Suarez
Department of Geography

Boston University

The general consensus is that global climate change will result in increased frequency and

intensity of extreme weather events. Coastal urban communities are likely to suffer more flood

damages as a result of this change, with potential social justice implications regarding how bur-

dens are shared. Current decision-making approaches, mostly based on scientific knowledge and

economic efficiency, do not take into account several ethical aspects associated with climate change,

including equity concerns. In this paper, the author addresses a number ofquestions with justice

implications. His findings show a differential exposure to hazards arid uneven capability to cope

with them, which places higher risk on the most vulnerable sectors ofthe population. The religious

community can contribute in raising awareness and helping to explore adaptive measures de-

signed to reduce the economic and social impacts ofextreme events in an equitable way.

Introduction

The general consensus is that global cli-

mate change will significantly alter a variety

of atmospheric and surface conditions. The

possible effects of global climate change in-

clude sea-level rise and increased frequency

of coastal storms and hurricanes. Coastal ur-

ban communities are likely to suffer more

flooding as a result of this change, unless they

become aware of this problem and implement

adaptive strategies. On the other hand, popu-

lation and economic growth in the Boston

Metropolitan Area is likely to increase the

pressure to develop land, augmenting not only

the amount of property at risk but also the

runoff that must be handled by rivers, streams,

and stormwater systems. This may result in

increased flood-related damages.

Policy processes involving mitigation (re-

duction of greenhouse emissions) and adap-

tation (adjusting to expected new conditions)

tend to be based on the criterion of economic

efficiency. This criterion, usually materialized

through cost-benefit analysis, is ill-equipped

to cope with issues of enviroimiental justice

and intergenerational fairness that character-

ize climate change. It has been argued that

those with less capability to adapt will feel

climatic change impacts more profoundly.'

There appears to be consensus on this issue

when considering the differences between

Northern and Southern countries, for hous-

ing condition and location in several devel-

oping nations makes them more vulnerable

to climate-related risks." Little attention has

been paid to this issue in developed countries.

The social and moral implications of climatic

change can be enormous; and while there is a

vast body of scientific knowledge on the is-

sue, science alone cannot guide actions.^ It

is necessary to strengthen the role that ethical

values play in decision-making.

My purpose in this paper is to present the

faith community with some of the possible

implications of climatic change at the local

level. Focusing on eight coastal towns located

south of Boston, I will attempt to answer the

following questions:

• What is the current vulnerability of resi-

dential properties to flooding?

• Is there spatial correlation between flood

risk and property value?
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• What may be the consequences of cli-

mate change on the distribution of costs asso-

ciated with flood damages?

• In what ways can the religious commu-
nity become involved in these issues?

Following a brief review of the literature

regarding climate change and its potential im-

pacts in the Boston area, I will present the

study area and the data on flood risk, land use

and property values. The next section will

provide an overview of the spatial statistics

used to analyze that data for assessing vul-

nerability and equity issues. And finally, I

will discuss the findings and present some

concluding remarks.

Literature Review
Even though there have been rich discus-

sions about religion and its relation to envi-

ronmental change.'* little has been said about

the particular role that the religious commu-
nity can play with regards to global warming

and climate change.^ Awareness about the

potential impacts of global climate change is

increasing in the scientific realm, as well as in

national and international forums.*' There is a

growing body of research addressing the like-

lihood of changes in precipitation patterns due

to global climate change and its impact on

water resources. There appears to be consen-

sus that the frequency of extreme events will

increase."^ In particular, intense precipitation

events are likely to occur more frequently^ and,

as a consequence, produce more flooding.''

These perspectives are reinforced by a smdy

based on geological records conducted by J.

C. Knox'° that concluded that both small

changes in temperature (1-2 C) and changes

in average annual rainfall can result in large

changes to flood frequency and magnitude.

Even though the causes for climate change

are global in scale, the primary effects will

undoubtedly be at regional and local levels.

In a smdy addressing three urban watersheds
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FIGURE 1 - Sea Level at Boston harbor; 1920-2000 (maximum hourly height)
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in Australia. Schreider et al
.

" found that a dou-

bling in atmospheric concentrations of CO,

would lead to significant increases in damage

to buildings. In addition to these climatic

change effects, economic and population rates

of growth are likely to continue the pressure

to develop land. These combined factors seem

to indicate that there may be more property at

risk in flood-prone areas, and that there may

be an increased need to manage the additional

runoff induced by land-use conversion.

Rood damages in the coast of Massachu-

setts have been extensively documented. '-

Massachusetts has a very high risk of coastal

stormwater and riverine flooding, because of

its long coastline, numerous rivers and

streams, and concentrated development, in

combination with high exposure to heavy rain-

storms, hurricanes, and "northeasters." Since

1978, over twenty thousand flood insurance

claims have been filed throughout the state,

with almost $200-million worth of damage

to insured residential and commercial prop-

erty.'^ This value does not include damages

to non-insured structures.

Figure 1 shows the annual maximum sea

level measured at Boston Harbor from 1920

to 2000.''* While sea-level rise appears to be

present as a slight trend upwards, the most

relevant observation to make is the fact that

high-water levels associated with extreme

events have increased dramatically over the

second half of the period. The effects of a

coastal storm such as that of 1978, combined

with sea-level rise and increased urban devel-

opment, could be devastating.

The National Hood Insurance Program

(NFTP) is the only provider of flood insurance

in the United States. This program requires

participating communities to enact certain

regulatory standards for new homes built in

hazard-prone areas. Only homeowners in par-

ticipating communities can purchase flood in-

surance, and the premium is proportional to

the structure's vulnerability to damage.

N
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officials and the climate change research and

policy forums. Geographic Information Sys-

tems (GIS) can help people understand the

communal risks and define adaptive options.

This understanding can help them to embrace,

through floodplain management, the call to

think globally and act locally.

Study Area and Overview of Data
The study area comprises eight coastal

towns located south of Boston, Massachusetts:

Braintree, Cohasset, Duxbury, Hingham, Hull,

Marshfield, Scituate, and Weymouth (Figure

2). These communities are relevant to the re-

search questions addressed by this paper be-

cause of two main reasons: ( 1) By virtue of

their location, topography, hydrology, and ur-

banization patterns, these towns are subject to

different types of flooding risks. Their coastal

nature makes them particularly susceptible to

potential impacts associated with climate

change, including sea-level rise, increased

storminess, and more frequent hurricane

events. (2) As suburbs of the Boston Metro

Area, they present a rich variety of land uses,

and include residential areas of diverse densi-

ties. Given the sprawling trends of American

Res-lu
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metropolitan areas in general, and of Boston in

particular, these communities are experiencing

pressures for increased land-use conversion,

which may affect future flood risk in this area.

In order to explore vulnerability and eq-

uity issues in this study area, three different

types of geographically referenced data are

used: flood risk, land use and property value.

The spatial distribution of these features will

constitute the basis of the statistical analysis

performed in the following section, n essence,

the purpose of that analysis is to detennine

how many housing units are subject to flood-

ing, and whether homes with different prop-

erty values tend to be located in areas prone

to different levels of flood risk.

area, we are interested in the average prop-

erty values of its housing units relative to that

of the entire study area. For this purpose, a

Relative Property Value Indicator (RPVI) was

estimated for each census block group, accord-

ing to the following formula:

„_,,,, MeanVali

where Mean Val^ is the average property value

of polygon /, and MeanVal^^ is the average

property value of the study area. Both nu-

merator and denominator were estimated us-

ing the weighted average:

• Flood Risk: Based on hydrological stud-

ies, the Federal Emergency Management
Agency prepares Rood Insurance Rate Maps

(FTRMs) that depict the spatial extent of flood

hazard areas and other thematic features re-

lated to flood risk assessment. This informa-

tion is available in digital format through Q3
Rood Data coverages by quadrant. FEMA
defines twenty different categories of flood

hazard zones, according to risk and amount

of information available.

For the purposes of this study, the twenty

different flood risk classifications provided by

FEMA have been grouped into four catego-

ries (See Figure 3).

• Land Use: The MassGIS statewide land

use datalayer has land use classifications by

town, interpreted from aerial photography.

There are four different residential land uses

coded in the coverages, according to density.

In order to estimate the number of housing

units per unit area, the densities were assumed

as shown in Figure 4.

• Property Value: The U.S. Census Bu-

reau provides information on the amount of

housing units contained in each Census Block

Group, according to twenty different property

value categories (from less than $25,000 to

over $500,000.) According to the data for the

base year (1990), the study area contains a

total of 302,074 housing units.

Property values are not homogeneously

distributed. For any given portion of the study

IXx X.

MeanVal = -z:

1,^'

where X is the number of housing units within

property-value range 7, and k. is the average

property value within that range, for area i.

Using this Relative Property Value Indica-

tor, each census block was assigned a Relative

Housing Value (H-Val) as shown in Figure 5.

Spatial Analysis for Assessing
Vulnerability and Equity

The object of this section is to determine

the total number of housing units that are sub-

ject to flooding, and whether there is spatial

correlation between flood risk and housing

value. This can be accomplished by construct-

ing a contingency table of the total nimiber of

housing units located in residential areas with

different combinations of flood risk and rela-

tive housing value. The coverages being used

at this stage contain information about flood

risk relative housing value, and housing.

The three coverages were intersected. The

nimiber of housing units in each resulting poly-

gon was determined based on housing den-

sity using the following formula:

where HH^ is the number of housing units in

polygon I, Y is the housing density of polygon
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How Critical is Realism?

Gregory A. Maslowe
Division ofRelif^ioiis and Theological Studies

Boston Universitv

Tlic author explores the role of critical realism as the dominant epistemolo;^y in the

science-and-religion dialogue. He presents the historical and philosophical peculiarities of

this approach that have lead to its preeminence. Asking whether "science and religion " would

benefit from greater epistemological variety, he presents a possible alternative to critical re-

alism: enactionisni, as articulated by Francisco Varela, Evan Thompson, and Eleanor Rosch

in their book The Embodied Mind. Enactionism is norproposed as the replacementfor criti-

cal realism, but the author wonders how science and religion woidd look given an enactionist

epistemology.

In 1966 lau Barbour published Issues in

Science and Religion. This text inaugurated

the contemporary dialogue between religion

and science. In its second section. "Religion

and the Theories of Science," Barbour com-

pares and contrasts the methodologies of sci-

ence and theology. He concludes that there

are both significant similarities and differ-

ences between the ways these two realms of

inquiry operate. Some of the differences arise

because the two modes of inquiry ask distinc-

tive types of questions about distinctive types

of experience. The distinctiveness of experi-

ence reflects the underlying fact that science

and religion deal with dissimilar aspects of

reality.' Yet despite this incongruence,

Barbour is committed to the idea of a "wider

search for coherence and synthesis which

leads to a concern for metaphysics." " This

wider search is aided by Barbour's epistemol-

ogy: he identifies himself as a critical realist.

What this epistemological perspective entails

for the science and religion dialogue is the

topic of this paper.

Barbour's advocacy of a critical realist

epistemology has had far-reaching implica-

tions. Critical realism has become the domi-

nant epistemology in the dialogue between

science and religion.^ Why is this the case?

From a sociological perspective, it could be

argued that the dominance of critical realism

has to do with the stams of its advocates within

the overall science-and-religion dialogue.

Barbour, the "grandfather" of the modem dia-

logue, strongly espouses it. So too do Arthur

Peacocke and John Polkinghorne. two other

foundational figures.'* ITie writings of all three

of these thinkers form a central portion of an

emerging "canon" in the science-and-religion

field, thanks in large part to the Science and

Religion Course Program. This program,

which seeks to promote the teaching of

courses in science and religion by offering

$10,000 grants to faculty who teach them,

includes these authors in its "Brief Bibliogra-

phy in Science and Religion," as well as in

the bibliographies of many of its "model"

courses.

While a sociological analysis of the domi-

nance of critical realism along these lines could

be faiitfiil, here the focus will be on the philo-

sophical sources of critical realism's success.

Critical realism apparently offers scholars in

science and religion something that other epis-

temologies do not. What is this? What is it

about critical realism that makes it seem the

obvious, or best, choice for so many people

working at the interface of science and reli-
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gion? And what might this dialogue look Hke

if a different epistemology were employed?

To understand the appeal of critical real-

ism as an epistemology. it is necessary to make

explicit what is implicit—an underlying com-

mitment to ontological realism. The entities

postulated by theologies and scientific theo-

ries are not merely instrumental constructs.

They are intended to be interpreted as actu-

ally existing in the world (or beyond it. in the

case of some theologies). Of course, it is im-

portant to qualify this claim, particularly for

science. The entities proposed by science have

a dual nature. Tliey are, on the one hand, in-

tended to refer to real entities. At the same

time, however, their ontological status is ac-

knowledged to be provisional until such time

as their existence is confirmed by experiment.^

When, exacdy, the existence of theoretical

entities is sufficiently confinned to grant them

"actual" existence is a debated issue. For the

current discussion, however, the significant

point is the intention. Scientific realists do not

propose entities merely for instrumental pur-

poses. It is assumed that these entities are be-

ing proposed because entities '"something like

them" acmally exist in the world.

The case of theology is in some ways more

complicated than science, because theology,

by and large, is not in the business of propos-

ing the existence of entities. To be sure, the-

ology does speak of entities, but the most

important of these. God. is not proposed by

theology. Rather, the existence of God is an

assumption of theology. Many theologians are

concerned with explicating the relationship of

God and humans or God and the cosmos— or

trying to understand the nature of the divine

being itself. This last, in particular, makes

theological realism somewhat different from

scientific realism. Because of the radical dif-

ference between God and creation— God is

infinite while creation is finite—Thomas
Aquinas, following Maimonides. asserted that

any attribute proposed of God, while mean-

ingful, is unlike that same attribute applied to

ourselves. So. while one may speak of God
as love, this love is unlike the love that can be

experienced. This creates problems for a re-

alist interpretation of theology. How can any

theological reflections on God be understood

to have a referent, ifGods infinity makes God
wholly unlike the things postulated of God?

This epistemological conundrum opens

the door for critical realism. Theologically,

one may not wish to refute in its entirety

Thomas's claim about the discontinuity be-

tween God and the world. To do so would

iruike God a being like beings in the world

and create problems for understanding God
as creator and the world as creation. How-

ever, by adopting a critical realist stance, it

may be possible to maintain the transcendence

of God, while at the same time allowing that

some knowledge of the divine can be gained.

How is this accomplished?

Critical realism asserts that all knowledge

is inherently partial and incomplete. As op-

posed to naive realism, which says that one

directly confronts the "objective" world in

one's perceptions, critical realism views

knowledge of the world as mediated. This

mediation has a variety of sources. One's per-

spective is limited, due to the constraints im-

posed by one's locatedness in the world, and

by the physical structure of the senses (and

by extension, the structure of sense-extend-

ing technologies). Perhaps more significant

is the claim that all knowledge, scientific and

theological alike, is symbolic. Overlooking

this symbolic nature leads to literalism in both

fields.^ The importance of this recognition of

the symbolic nature of thought is that since

symbols are abstractions, they cannot repre-

sent all the feamres of their referent. Thus, in

symbolic thought some aspects of the refer-

ent are always neglected.' Knowledge of the

world is inherently partial, due to constraints

of the thought process. These constraints (viz.,

of locatedness, of our physical senses, and of

our symbolic thought) account for critical

realism's claim that all knowledge is partial,

but it remains to be shown how this claim of

the inherent incompleteness of knowledge

helps overcome the problem of reference in

theological language about God.

While the attributes one predicates of God

cannot be taken literally, symbolic language

allows the construction of metaphors. In meta-

phors, knowledge is applied from an area of
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fainiliaiity to a novel or unknown area.^ WTieu

one speaks of God as love, this is a metaphor.

Human experience to understand the divine

being. Is this simply poetic language? George

Lakoff and Mark Johnson argue that it is not:

metaphors are not just poetic or rhetorical:

rather, they are found in all modes of human
knowledge. Significantly, metaphors figure

prominently in scientific discovery. "^ What is

the status of knowledge acquired from meta-

phorical thought? As Janet Soskice asks:

[Hlow can we claim that these

metaphorical terms are in some sense

descriptive, or as I prefer to say, reality

depicting, prior lo and without

definitive knowledge of reality?"^

Soskice is a critical realist, and in order to

answer this question from a realist perspec-

tive she turns to theories of reference. In par-

ticular, she relies on the work of Saul Kripke

<uid Hilaiy Putnam. The essence of their theo-

ries, according to Soskice, is that "reference

depends, in normal speech, as much on con-

text as on content and that reference is an ut-

terance-dependent notion." " She then cites

the work of Richard Boyd to make the transi-

Neither science nor religion, on a critical

realist interpretation, can provide complete

knowledge ofthe world, because each is a

limited enterprise —limited by both its

methods and its specific symbol system.

For those interested in establishing a fruit-

ful dialogue between science and religion,

this has obvious benefits.

tion from metaphor in normal speech to meta-

phor in science. '-

Through her use of theories of reference,

Soskice tries to establish that metaphors can

have a positive cognitive content despite the

unknown nature of the entities they are used

to describe. Following Kripke. she concludes

that this provides for a realist interpretation

of metaphorical theoretical terms. '^ Descrip-

tions of the theoretical entities may be com-

pletely mistaken, but the context in which they

are proposed still allows the claim that what

they tire intended to refer to is a real thing. With

such an epistemology in place, metaphorical

explications of the divine nature can be under-

stood to have real referents even if those ex-

plications can never be entirely adequate.

In so far as critical realism recognizes that

knowledge of the world is inherently liinited.

it is an extremely useful epistemology for the

science-and-religion dialogue. This utility

owes much to the epistemic humility it calls

for in both science and theology. Neither sci-

ence nor religion, on a critical realist inter-

pretation, can provide complete knowledge of

the world, because each is a limited enter-

prise—limited by both its methods and its

specific symbol system. For those interested

in establishing a fruitful dialogue between

science and religion, this has obvious benefits.

Since neither field can legitimately claim to

be the only path to complete knowledge of

the world, a strong polarization of the sides is

subverted.

Critical realism also entails a further claim

that makes it appealing to those interested in

questions at the inter-

face of science and re-

ligion. According to

Barbour, realists in gen-

eral (and critical realists

in particular) deny the

premise that the real is

limited to the observ-

able.'" In place of

observability, Barbour

proposes intelligibility

as the hallmark of real-

ity.'^ Tiiis greatly ex-

pands the realm of the

real, making it much more accommodating to

the kinds of non-observable entities dealt with

in theology. As long as the theories of theol-

ogy meet acceptable standards of evaluation,

standards that share criteria with those pro-

posed for the evaluation of scientific theories

(e.g., fruitfulness, coherence, simplicity, ex-

planatory power), they can be taken to be real-

ity-depicting, according to Barbour's criteria

of intelligibility. This is not simply a clever
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way of allowing theology to claim that its lan-

guage about God has an actual referent. The

same move from observability to intelligibil-

ity is applied in the realm of science to argue

for the existence of theoretical entities that are

non-obsei-vable both in practice and in prin-

ciple. Critical realism opens the door for dia-

logue between science and religion by prevent-

ing either side from monopolizing knowledge-

claims, and by extending the realm of the real

in a way that is conducive to theology. This

facilitation of dialogue is, I believe, the pri-

mary reason why this epistemology has taken

on a central role in the science-and-religion

dialogue.

The acceptance of critical realism has also

been based on contextual factors. The science

and "rehgion" dialogue has been accused of

being a misnomer; the dialogue is not between

science and religion, but primarily between

science (and particular sciences, at that) and

Christianity. While this is changing— the Sci-

ence and Religion Course Program, for ex-

ample, is explicitly trying to estabhsh a dia-

logue in Islamic Africa and the Middle East—
there have also been attempts to justify this

Critical realism opens the doorfor dia-

logue between science and religion by

preventing either sidefrom monopolizing

knowledge-claimsy and by extending the

realm ofthe real in a way that is condu-

cive to theology. This facilitation ofdia-

logue iSy I believe y the primary reason why

this epistemology has taken on a central

role in the science-and-religion dialogue.

bias. Peacocke argues that the bias towards

Christianity results from the historical fact that

modem science emerged in a predominantly

Christian enviroimient. This historical circum-

stance, combined with the claims to epistemic

authority made by both science and Christian-

ity, have resulted, at times, in clashes between

science and Christianity— hence the need for

a dialogue.'^ The emphasis on Christianity has

had broader repercussions than simply limit-

ing the dialogue to the perspectives of one re-

ligion (diverse as Cliristianit>' is): it has also

limited the dialogue to Westeni philosophi-

cal perspectives. This is important, as critical

realism relies heavily on certain assumptions

of Western philosophy.

Critical realism proposes that there is a

world "out there": a world separate from and,

for the most part, independent of the obsei'ver.

Realist ontology accords with the intuitive

sense of the way the world is— there are

"things" in the world. Realist epistemology

then argues that knowledge of the world is

knowledge of these "things.*" Underlying both

this ontology and epistemology is a distinc-

tion, a separation, between knower and

known. The knower is removed from the

world that is known. This subject-object du-

alism has led to all inaimer of difficulties for

Western philosophy. In particular, if knowers

are separate from the world, how can reli-

able knowledge of the world be gained? This

subject-object dualism is Descartes's legacy

to Western philosophy, and critical realism is

but one in a long Une

of attempts to answer

I
this question.'^

Critical realism

rests on the idea that ob-

jects of the external

world are represented

in the mind symboli-

cally. These symbols,

though inherently lim-

ited in their ability to

depict "reality," none-

theless fairly accurately

represent the world.'^

This kind of mental rep-

^ resentation emerges

from a cognitivist, or computationalist, phi-

losophy of mind, in which the mind is essen-

tially a symbol-processor/manipulator. '^ Be-

cause the mind is limited to information-pro-

cessing tasks, it can be analyzed and discussed

independently of its particular physical mani-

festation and the world in which it finds it-

self."" Thus. Descartes's separation of mind
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and body remains alive and well in critical

realism.

While critical realism accepts the

cognitivist account of the mind, cognitivism

has been challenged within cognitive science.

Alternative theories of the mind have been pro-

posed that attempt to do away with Cartesian

dualism— some more radically than others.-'

II' cognitive science has questioned the valid-

ity of a mind separated from the physical world,

why has religion-and-science, via critical re-

alism, remained content with cognitivism? For

one thing, it fits neatly into a Christian frame-

work: the idea of a mind that is more or less

independent of the specifics of the physical

world accords easily with traditional Christian

notions of the soul. For another, the cognitivist

view of the mind does not challenge the idea

of an objective, mind-independent world, of-

ten associated with science.

The consonance between cognitivism and

ideas of the soul evidences the primacy of

Christianity in much of science and religion.

If the science-and-religion dialogue were

dominated by a different religious tradition,

specifically one that does not have a notion of

the soul, would critical realism have been as

likely to become the basic epistemology? it

seems reasonable to speculate that a world-

view that does not see the person as having an

immaterial "essence" would not frame episte-

mological questions in terms of the problem

of knowing an external, independent world. A
worldview that does not posit the knower as

independent of the world would likely not fix-

ate on Descartes's and Locke's question—how

can immaterial minds have knowledge of the

material world? Without the split between

mind and body, subject and object, a realist

ontology that posits a world "out there" would

not seem intuitively obvious.

The dominance of critical realism in the

science-and-religion dialogue, like the domi-

nance of Christianity, has a great deal to do

with the historical and cultural context in

which the dialogue has, for the most part,

taken place. This raises a number of questions.

The overarching question is this: Is critical

realism the most productive epistemology for

this dialogue? This complex question needs

to be broken down in order even to begin to

answer it. A few starting questions inight be:

How is "productivity" to be assessed? What
are the boundaries of the dialogue? If it is pre-

dominantly Christian, the answers will be very

different than if the dialogue is explicitly in-

ter-religious. What are the goals of the dia-

logue? How these goals are established relates

both to the boundaries of the dialogue and to

the issue of how productivity is assessed.

Proponents of critical realism could argue

that its predominance is itself evidence of its

productivity. If a better theory existed, surely

it would be the one everyone uses. They could

also claim that within a Christian context criti-

cal realism is the best choice. If they are to be

self-reflexive, however, they must acknowl-

edge that this judgment is predicated upon

certain philosophical coimnitments, the most

significant among which, I believe, is the in-

dependence between mind and world. If this

connnitment were set aside, would other epis-

temologies become at least as productive, if

not more so, for the dialogue?

Francisco Varela. Evan Thompson, and

Eleanor Rosch have constructed an alterna-

tive to critical realism's view of the mind.

Their alternative, called enactionism, is pro-

posed over and against the two main strands

of Western epistemology— realism and ide-

alism. Both of these traditions are based on

the shared assumption of mental representa-

tion. In the former case, representation is used

to recover an external world, while in the later

it is used to project the internal world of the

mind onto the exterior world." Varela et al.

believe that they can side-step many of the

epistemological questions endemic to West-

em philosophy by rejecting altogether the idea

of cognition as representation. Instead, cog-

nition is seen as "embodied action." By this

they highlight two things. First, cognition can-

not, as in cognitivism, be discussed in abstrac-

tion from its physical manifestation. Cogni-

tion is intimately related to the kinds of expe-

riences available to the particular kinds of

physical beings that humans are. This includes

not only human biology, but also psychologi-
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cal and cultural coutexls. Second, coguition

is a form of action. That is. sensor>' and mo-

tor processes are inseparable: cognition is a

lived process.-'

For Varela etal., the view of mind is based

on an underlying Buddhist philosophy. This

philosophy, articulated most fully by

Nagarjuna. argues that nothing has indepen-

dent existence; all being arises co-depen-

dently.'^'* This idea of in-

terdependence finds a

modern counterpart in

ecology, but in the Bud-

dhist context it takes on

metaphysical signifi-

cance. The claim is not

simply that all things are

related to other things, but

that this rclatiouality pre-

cludes the idea of any

"thing" having truly inde-

pendent existence. This

ontology is the basis for

the rejection by Varela ct al. of the dualism

inherent in cognitivism. Knovver and known

are not separated but are. in fact, intimately

related. Thus, the epistemology implied by

their "enactionist'" philosophy of mind is very

different from critical realism. Knowledge is

not preexistent, but is "enacted in particular

situations.'"^

Critical realism, it must be noted, also

denies a simplistic idea of preexisting knowl-

edge—that is, facts about the world that exist

independent of the knower. This is the view it

ascribes to naive realism. Critical realism ac-

knowledges that human knowers play some

role in knowledge "construction." hence the

provisional status it accords to human knowl-

edge. The "constructive" role of the knower,

however, is a rather modest one. Peacocke

argues that the human role in the generation

of knowledge is limited by subjecting knowl-

edge-claims to critical evaluation.'*^ This pro-

cess, on a realist account, can bring theories

into better and better accord with the way

things "actually" are. It is important for criti-

cal realists to liinit the human contribution in

this way. Peacocke sees the strong program

in the sociology of knowledge as an example

of what happens when the human input to

knowledge-claims goes unchecked. He sees

such programs as undermining fniitful dia-

logue between science and religion, because

all truth claims degenerate into ideological

commitments. The end result is that the sci-

ence-and-religion dialogue would become

nothing more than "a purely sociological in-

quiry or exercise in the history of ideas."
^^

The sociology ofknowledge claims that

theories about the world are heavily

influenced by socio-cultiiralfactors^ but it

does not make the more radical claim that

the world 'Htself^ is altered in any direct

sense by the way one knows it. Enaction-

ism, on the other handy does make this

more radical claim.

Does enactionism run into the same prob-

lem because of its emphasis on the role of the

knower? It seems that it does not. The sociol-

ogy of knowledge rejects the idea that one can

have "objective" knowledge, because it rejects

the idea that one can have unmediated access

to the world "out there." In this claim,

enactionism is similar to critical realism. But

whereas critical realism, based on an under-

lying realist ontology, claims that there is a

world "out there" that knowledge can come

closer and closer to approximating, the strong

program of the sociology of knowledge re-

jects this progressionist vision of science.

One's theories always are, and always will be,

heavily reflective of one's own socio-cultural

biases.-**

Both critical realism and the sociology of

knowledge share a Western philosophical per-

spective in which there is a one-way divide

between epistemology and ontology— while

ontology may influence epistemology, epis-

temology does not affect ontology. The soci-

ology of knowledge claims that theories about

the world are heavily influenced by socio-

cultural factors, but it does not make the more

radical claim that the world "itself is altered
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iu any direct sense by the way one knows it.

Enactiouism. on the other hand, does make

this more radical claim. The coupling that

takes place between knower and known means

that there is "no fixed, permanent substrate

or foundation" to the world; there is no ob-

jective world for theories to be about in isola-

tion from those who hold the theories.-" Note

that the claim here is not that there is no "ob-

jective" world, but rather that such a world

must include human knowers in their activity

as knowers. "Objectivity," in the sense of "'the

world as it is in itself." is redefined in a way

that removes the subject-object split.

By shifting away from a worldview based

on the assumptions of Western philosophy,

enactionism avoids Peacocke's fear that a

thoroughgoing involvement of the knower in

the production of knowledge implies a loss

of objectivity. It does, however, require that

objectivity as it is postulated in Western

thought be reconsidered. WTiat does this mean

for the science and religion dialogue? Could

enactionism be as productive for meaningful

dialogue as critical realism? Given Barbour's

claim that scientists generally are realist in

their view of science,^*^' a theoiy that chal-

lenges realist ontology could undennine the

credibility of the dialogue among the scien-

tific community. A review of the literature on

reaUsm in the philosophy of science, however,

seems to question whether scientists can so

easily be identified as realists.-^' If this is the

case, enactionism should not be rejected sim-

ply because it challenges traditional notions

of "objectivity" based on realism. In fact,

enactionism's view of the process of cogni-

tion as a coupling of knower and known, and

its emphasis on the influence of biological,

psychological, and cultural contexts on this

coupling, make it necessary to take all facets

of human experience seriously. Thus, not only

does enactionism support the idea of dialogue

between science and religion, it would expand

this to include other areas of human endeavor,

such as art.

An enactionist approach might also be

more inviting to religions other than Chris-

tianity. Judaism, and Islam— religions, that is,

that do not share a Western understanding of

personhood. I have challenged the dominance

of critical realism in so far as its adoption has

been the result of structural similarities to a

particular religious tradition, namely Chris-

tianity. To be fair, it must be asked whether

enactionism. with its roots in Buddhism,

would appeal mainly to Buddhists. If so. this

would cast doubt on the idea that it would be

more appropriate to a variety of religions than

critical reatism is.

In an attempt to bring theological ideas of

what the person is into hannony with modem
science, many Christian theologians have

emphasized that the Bible presents humans

as psychosomatic unities— both body and

soul. This can be understood to mean simply

that 1 am a soul residing inside a body. How-

ever, it can also be given a more integrative

interpretation in which body and soul are in-

tertwined, and "I" am not myself without both.

The latter is the view of those who wish to

bring theological anthropology more in line

with science. This view of the person would

not, I believe, have the difficulties with

enactionism that the former might. If this is

the case, then at least those Christians hold-

ing the more integrative view who are engaged

in the science-and-religion dialogue should

not feel alienated by enactionism.

These brief reflections on the possibilities

of enactionism for the science-and-religion

dialogue are not intended to argue that it is

the best approach. Rather, the point is to ques-

tion the dominance of critical realism, in part

by exploring a different epistemology. Real-

ism in general, much less critical realism in

particular, has not achieved nonnative status

in philosophy. Thus, its dominance in the field

of science and religion seems somewhat pe-

culiar. For those who go far enough to call it

a •"dogma," critical realism's prevalence

seenas incongruous with its own spirit of hold-

ing all theories as tentative.^- That is not to

say, however, that critical realism should be

rejected outright. It has worked fairly well for

the science-and-religion dialogue. From the

religious side, its view of the mind and insis-

tence that it is intelligibility, not observability,

that is the determiiung factor in ascribing "re-

ality," allow for a smooth integration with
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Christian theology. The emphasis on intelli-

gibility also makes sense from the perspec-

tive of science— especially physics, which has

been one of the most significant participants

in the dialogue from the science side. As the

dialogue becomes more diverse religiously,

however, new resources, like euactionism.

will come to the attention of Western schol-

ars and could take the dialogue in new and

exciting directions. This should not come at

the expense of critical realism. Having mul-

tiple epistemologies active in the science-and-

religion dialogue would, I beheve, be more

fruitful than having the dialogue dominated

by a single perspective, whatever it may be.
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Resisting the Lure of Certainty, Seeking the Unity of Truth:

A Nineteenth-Century Voice with Twenty-hrst-Century Resonance

Elizabeth Patton
New Hall

Tlie University of Cambridge

In her essay, the author seeks to bring the vision ofnineteenth-century American philoso-

pher Charles Sanders Peirce to the attention of those involved in the contemporary debate

over the relationship benx'een religion and science. Peirce's conception ofa "scientific reli-

gion " and the openness ofa scientific integrated with the human experience ofthe divine as a

way ofovercoming the equating of truth with rigid certainty is ofparticular relevance today,

when the dangers offundamentalist biblical interpretation are especially evident.

Introduction

A recent article in the Financial Tunes, a

major international newspaper, carried the

headline "Religious repression— western

style." In describing the debate over embry-

onic stem-cell research, the author Thomas

Barlow lamented the tendency of many in the

"secular" west "to impede the use of embryos

for research into regenerative medicine." based

"largely on parochial religious grounds." ' One

can imagine the nineteenth-century American

philosopher Charles Sanders Peirce (1839-

1914) shaking his head. Such an article sug-

gests that opposing conceptions of what con-

stitutes truth continue to drive a wedge between

religion and science, nearly one hundred years

after he passionately argued for a unified reli-

gion and science to overcome the human ten-

dency to define truth in terms of narrow cer-

tainties. Peirce saw the method of science as

enabling the pursuit of truth in its broadest and

fullest sense, by emphasizing the openness to

new ideas that was its leading characteristic.

Although he is a nineteenth-century

thinker, Peirce's ideas on the relationship be-

tween science and religion and the danger

posed by the lure of certainty to the search

for knowledge are strikingly relevant oday.

whereas the work of many of his contempo-

raries retains only historical interest. In con-

trast to Andrew Dickson White, who lauded

the triumph of science over theology, which

he considered to be backward and conserva-

tive, and to William James, whose psycho-

logical approach relegated religion wholly to

the sphere of individual experience, Peirce

approached the problem of the relation of sci-

ence and religion from a philosophical and

logical standpoint. Peirce concluded that a

specific type of fundamentalism, that which

is characterized by the prioritizing of certainty

over all other measures of truth, was the cause

of all intellectual stagnation. In seeking to

understand why the rigid conservatism of this

kind of fundamentalism was attractive, and

what it was that made religion particularly

prone to it, Peirce devoted considerable time

and thought to the examination of the basic

nature of belief and doubt and why individu-

als preferred certainty of belief to all other

considerations. Using this basic philosophic

examination as a foundation, he drew also on

his experience as an experimental scientist

to find a way by which the subjective nature

of religious conviction might be integrated

with the rational thought processes of science.
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In this essay I will analyze Peirce's writ-

ings on the relationship between religion and

science to draw out the major elements of

his vision for the integration of the two. In

doing so, I will mainly focus on Peirce's own

work, but will also make occasional refer-

ence to White's and James's ideas as a way

of contrasting Peirce with other contempo-

rary thinkers who were also working on the

problem. I begin with a brief overview of

Peirce's background, and then move on to

an analysis of how he drew on his essays on

belief and doubt as the foundation for his later

work on the relationship between religion and

science and his arguments for the reality of

God. In providing an in-depth look at

Peirce's vision of "scientific religion," I hope

to show that his ideas, although a century old.

Peirce recognized that religion is notjust

an outmodedform ofphilosophical belief

that had given way to the intellectual

progress ofscience. Religion is some-

thingfor which no purely rational system,

not even the most spirited sciencey can

serve as a substitute or replacement.

provide a valuable and relevant intellectual

approach to today's discussions about how

religion and science might join together in the

pursuit of truth.

Charles Sanders Peirce in Context
Charles Sanders Peirce was bom in Cam-

bridge, Massachusetts, on 10 September 1839

and was exposed to an intellectually stimu-

lating enviroimtient from his birth. His father

was Benjamin Peirce, professor of mathemat-

ics at Harvard and well known in America

and Europe for his mathematical work;

Boston's leading intellectuals frequented the

Peirce home in Cambridge.- Peirce was a pre-

cocious child, a trait no doubt enhanced by

his father's specially devised program of stud-

ies designed to cultivate his natural "genius;"

but his formal academic career was undistin-

guished with the exception of his chemistry

degree, which was the first snmma cum laiide

degree ever awarded by the newly established

Lawrence Scientific School at Harvard Uni-

versity. His scientific work at the United

States Coastal and Geodetic Survey provided

his most steady employment throughout his

life; unlike many other American thinkers

with whom he was contemporary, Peirce

seemed unable to hold down a university po-

sition.^ The reasons for this inability are not

entirely clear, although the unconventional-

ity of his ideas and his indiscreet social be-

havior were probably factors." The non-con-

formity of his personality was compounded

by his well-documented erratic temperament

and behavior, largely the result of the peri-

odically disabling condition of facial neural-

m gia, the excruciating

pain of which he relied

on opium and later

morphine and cocaine

to relieve.^ Yet Peirce's

lack of professional

success did not stop

him from becoming

well versed in, and

writing extensively on,

a wide variety of sub-

jects including logic,

mathematics, the

physical sciences, metaphysics, and religion

and philosophy.

Peirce's early interest in how belief came

to be established is evident in his essays on

logic of science published in Popular Science

Monthly in 1878; but he gave new prominence

to his understanding of the relationship of re-

ligion to science somewhat later, beginning

in 1893 with his essay, "The Marriage of Re-

ligion and Science," and his vision for the in-

tegration of subjective religious experience

and rational analysis in the 1908 piece, "A
Neglected Argiunent for the Reality of God."

The links between the early logical work and

his later writing on "scientific religion" are

unmistakable, as Peirce's own annotations and

revisions demonstrate. Yet this side of Peirce's

work could be called his own "neglected ar-
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gument." Rarely, it seems, are his ideas on

religion and science taken as a serious com-

ponent of his philosophical vision. It is not

uncommon in scholarship about Peirce to see

his writings on science and religion described

as being the work of a "second Peirce," a

seemingly different thinker than the one who
wrote extensively on logic, mathematics, and

philosophy.* Even the editors of his collected

papers, philosophers Charles Hartshome and

Paul Weiss, in their introduction to volume 6

of the series, remark:

The second book of the volume,
devoted to religion or "psychical

metaphysics," has rather tenuous

connections with the rest of the system,

offering, apart from scattered flashes of

insight, views which have a sociologi-

cal or biographical, rather than a

fundamental systemic interest.^

These views of Peirce's writings on science

and religion obscure or sever entirely the con-

nections that Peirce himself saw between this

topic and his other writings. Peirce envisioned

his philosophical system as describing the

unity of all truth, including that of science and

religion.

The Marriage of Religion and
Science

According to Peirce's generalizations in

his essay, "The Marriage of Religion and Sci-

ence," science and religion had evolved in

ways that made them naturally antagonistic.

Science is essentially open and forward-look-

ing, while religion remains cautious and con-

servative. In the presentation of his argimient

for a "scientific religion," Peirce first exam-

ined science as the source of religion's rein-

vigoration. The essence of science is "the

scientific spirit, which is determined not to

rest satisfied with existing opinions but to

press on to the real truth of nature." The spirit

of science for Peirce is not primarily tied up

with the production of what might be called

scientific results or knowledge. Knowledge

might be no more than "a dead memory; while

by science we all habittially mean a living and

growing body of truth." ^ Science is, rather,

an openness, even a desire to have one's ideas

and beliefs continually disproved in the hope

that such reforming of belief was little by little

bringing humanity closer to true knowledge.

Peirce's vision of the spirit of science was an

optimistic one. He thought that this unified

truth toward which science was continually

approaching but never fully reaching was ac-

cessible, if investigation could be carried to

its fullest extent, something that conceivably

could take an unlimited amount of time. In

an annotation made in 1893 to his 1878 es-

say, "How to Make Our Ideas Clear," he

wrote:

fW]e are all putting our shoulders to the

wheel for an end that none of us can

catch more than a glimpse at— that

which the generations are working out.

But we can see that the development of

embodied ideas is what it will consist

in.^

New truths are not just theoretical— they are

ideas that are embodied, entailing new ways

of behaving. On the subject of progress in

religion, however, he wrote:

Religion, from the nature of things,

refuses to go through her successive

transformations with sufficient celerity

to keep always in accord with the

convictions of scientific philosophy. '°

The Christian religion is often inherently con-

servative, he observed, afraid to accept new

innovations in science or other fields. Peirce

thought that religion's greatest flaw is that it

puts seciuity and certainty before the desire

for seeking true belief. In embracing its in-

herent conservatism, Christianity had become

preoccupied with constructing defensive

structures of creeds and dogmas against not

only external threats from science and phi-

losophy but also internal divisions between

groups with differing viewpoints. But this

view was not Peirce's only conception of re-

ligion. Unlike his contemporary Andrew

Dickson White, author of A History of the

Warfare of Science with Theology in

Christendom and a founder and first president

of non-sectarian Cornell University, Peirce did

not believe that the entrenched conservatism

of religion necessitates its complete subordi-

nation to scientific systems of knowledge.
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White saw the "conquest" of religion by sci-

ence reducing religion to a mere evolution-

ary step in the upward ascent to truth of which

science was the leading edge.

Modem science, in substituting a new
heaven and a new earth for the old— the

reign of law for the reign of caprice,

and the idea of evolution for that of

creation— has added and is steadily

adding a new revelation divinely

inspired."

In contrast, Peirce recognized that religion is

not just an outmoded form of philosophical

belief that had given way to the intellectual

progress of science. Religion is something

for which no purely rational system, not even

the most spirited science, can serve as a sub-

stitute or replacement. He wrote:

Religion is a life [and] can be identified

with a belief only provided that belief

be a living belief— a thing to be lived

rather than said or thought.'^

Religion is a thing to be lived rather than

said or thought, because unlike philosophy or

science it was predicated on a direct intuition

of God's reality.

rWJhen a man has that experience with

which religion sets out, he has as good

reason— putting aside metaphysical

subilties [^/c]— to believe in the living

personality of God as he has to believe

in his own. Indeed, belief is a word

inappropriate to such direct percep-

tion.'^

Religion had not only fallen behind the

progress of science, but it had also become

divorced from its own source: experience.

Peirce, like his contemporaries John Draper

and White, saw the theological side of reli-

gion as the greatest restriction on its vitality."'

Yet, unlike the others, he did not see the solu-

tion in condemning the Church as a whole.

The key problem Peirce saw for religion was

the influence of those who made certainty and

precision the hallmark of religious truth. Here

Peirce's "commonsensism" as he called it,

came to the fore. The truth found by apply-

ing the spirit of science to religion would not

necessarily be precise truth. Pierce thought; a

less precise understanding is often superior.

No concept, not even those of math-

ematics, is absolutely precise; and some
of the most important for everyday use

are extremely vague. Nevertheless, our

instinctive beliefs involving such

concepts are far more trustworthy than

the best established results of science, if

these be precisely understood.'^

A belief more open to metaphor and impreci-

sion resonates as genuinely true to experience

far more often than does rigid dogma, Peirce

argued.

He sought to renew religion through an

infusion of the open and truth-seeking spirit

of science, which would restore the importance

of religious experiences, rather than requiring

religion continually to reduce its claims to

authority in the face of skeptical and rational-

ist critiques. He detailed his vision in terms

of the "man whom religious experience most

devoutly moves":

While adhering to the essence of

religion, and so far as possible to the

church, which is all but essential, say,

penessential, to it, he will cast aside that

religious timidity that is forever

prompting the church to recoil from the

paths into which the Governor of history

is leading the minds of men, a coward-

ice that has stood through the ages as

the landmark and limit of her little faith,

and will gladly go forward, sure that

truth is not split into two warring

doctrines, and that any change that

knowledge can work in his faith can

only affect its expression, but not the

deep mystery expressed."^

This attitude would be "a religion of sci-

ence," meaning not, Peirce was clear, Chris-

tianity replaced by the worship of science, for

"religion, in the proper sense of the term, can

arise from nothing but the religious sensibil-

ity." Rather, it would be a religion so assured

of its own worth that "it becomes animated by

the scientific spirit, confident that all the con-

quests of science will be triumphs of its own."
'"^

Peirce's vision of scientific religion was one

in which neither reason nor experience domi-

nates, but both are brought together to create a

living belief. Certainty of religious belief

comes in the short term through experience,

but in the long term through the refinement of

that experience through continual communal

interpretation and evaluation.
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Fixing Belief through the Method
of Science

What were Peirce's grounds for laying so

much weight upon science and the scientific

method as the superior method for settling on

a true belief? Peirce's interest in belief and

how it came to be settled upon was central to

his philosophical and logical theory of prag-

matism, with its emphasis on the practical

results of ideas. '^ In his essay. "The Fixation

of Belief," Peirce described belief:

Our beliefs guide our desires and shape

our actions .... The feeling of believing

is a more or less sure indication of there

being established in our nature some
habit which will determine our

actions.'''

In contrast to belief, doubt does not es-

tablish a pattern of future action, but rather

incites the process of settling on a belief.

Doubt is an uneasy and dissatisfied state

from which we struggle to free ourselves

and pass into the state of belief, while

the latter is a calm and satisfactory state

which we do not wish to avoid, or to

change to a belief in anything else.'"

To avoid settling for early certainty in the fix-

ing of religious belief, Peirce believed it might

be necessary to use the method of science to

push oneself to question continually, even

when other methods of , s

fixing belief might ap-

pear to have settled the

matter. Peirce knew

that it was tempting to

stay with beliefs

learned early in life (a

method he referred to

as "tenacity") or to

embrace those im-

posed upon a conmiu-

nity by authority, such

as the Church, or by a

priori philosophical

assumptions. However, Peirce noted that al-

though these methods may occasionally come

up with the correct belief, there is no guaran-

tee, linked as they are to the vagaries of hu-

man desires for certainty and seciuity.^' What

is needed truly to satisfy doubts is a method

that enables beliefs to be determined "by noth-

ing human, but by some external perma-

nency—by something upon which our think-

ing has no effect.... Such is the method of

science." ^^

The method of science provides a guard

against the human temptation to settle for

just any belief that appeared to assuage the

unease of doubt, by providing a structured

means of testing experience; and, therefore,

it was central to Peirce's logical approach to

the problem of the relation of religion and

science. Whereas his close friend William

James's psychological slant on belief

stressed the "unsharable feeling which each

one of us has of the pinch of his individual

destiny [as] the one thing that fills up the

measure of our concrete actuality," thus

making individual experience the essential

foundation of true ideas,^ Peirce combined

his support of the role of empirical experi-

ences in the fixation of belief with a convic-

tion of the necessity of a method for criti-

cally analyzing those experiences. The con-

cept of "abduction" was one of Pierce's key

innovations in his vision of the application

of the method of science to religion, and it

is the tie that binds science and religion to-

gether. Abduction for Peirce is distinct from

The truthfound by applying the spirit of

science to religion would not necessarily

be precise truth, Pierce thought; a less

precise understanding is often superior,

A beliefmore open to metaphor and

imprecision resonates as genuinely true

to experiencefar more often than does

rigid dogma.

his conceptions of induction and deduction,

although he saw the three as coimected.-''

In his sixth "Lecture on Pragmatism," en-

titled "Three Types of Reasoning," given in

1903, Peirce defined the three modes of logi-

cal thought:
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Abduction is the process of forming an

explanatory hypothesis. It is the only

logical operation which introduces any

new idea; for induction does nothing

but determine a value, and deduction

merely evolves the necessary conse-

quences of a pure hypothesis. Deduc-

tion proves that something must be;

Induction shows that something

actually is operative; Abduction merely

suggests that something may beP

Abduction is able to suggest new ideas as

explanatory hypothesis:

[Abduction is a kind of] perceptual

judgment.... It is an act of insight

although of extremely fallible insight.

It is true that the different elements of

the hypothesis were in our minds

before; but it is the idea of putting

together what we had never before

dreamed of putting together which

flashes the new suggestion before our

contemplation.^^

A new experience triggers this abductive

flash of insight. Once the abductive explana-

tion has been produced based on the singular

experience, deduction and induction (Peirce

often equated the latter to the more general

idea of a "course of experimental investiga-

tion") are used to test the hypothesis.-^ Within

pragmatic logic, abduction brings forward

those hypotheses that might potentially

Peirce's callfor the openness ofscience

to new truth to he applied to religion and

his simultaneous assertion ofthe validity

ofhuman spiritual experience are two

sides ofthe same anti-dogmatic coin.

modify practical action, while eliminating

those that would have no distinctive effect on

conduct from consideration.^

Abduction, the Method of Science
and the Neglected Argument

In 1908, Peirce published an extended es-

say entitled "A Neglected Argument for the

Reality of God." In it, he described his theory

of how the direct experience of God that is the

root of individual religious belief intersects with

the method of science, specifically its abductive

aspect. Peirce began his essay with his idea of

"musement," a sort of meditation in which the

individual allows his or her mind to wonder

freely at the nature of the universe. Eventually,

according to Peirce, the interaction among the

various aspects of the universe would "inevita-

bly suggest the hypothesis of God's Reality."
^

Musement is. therefore, a form of abduction,

producing possible and plausible explanatory

hypotheses to explain unusual individual expe-

riences. Furthermore. Peirce was clear that the

scientific method is initially applied to the real-

ity of God in the same way that it is applied to

any object of thought. Knowledge of God is

not specifically to be sought. Any a priori as-

sumptions about what would be found or even

what was being looked for must be discarded

before beginning the process of generating

abductive hypotheses through musement.

One who sits down with the purpose of

becoming convinced of the truth of

religion is plainly not inquiring in

scientific singleness of heart, and must

always suspect himself of reasoning

unfairly.'"'

Yet the hypothesis of God is different from

other abductive hypotheses. Pierce thought,

for it is more than a theoretical idea for the

» muser. Whereas in gen-

P eral cases of abduction,

' the hypothesis is sug-

gested inferentially from

a surprising experience

u and then tested, in the

I case of religious experi-

P ence the initial experi-

F ence that suggested the

k abductive hypothesis of

the existence of God is so persuasive that less

rigorous testing of the hypothesis is re-

quired—the hypothesis could be verified by

observing the practical transformation of the

life of the muser. Drawing on his earlier ideas

of 1893 that religion was not merely a belief,

but a living belief. Peirce described the hy-

pothesis of God generated by musement as

affecting the individual with a desire "above

all tilings to shape the whole conduct of life

and all springs of action into conformity" with
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it.^' The hypothesis of God is created through

the same method of science as all logical hy-

potheses for belief, but it is distinct in its trans-

forming effect on the muser.

However, even such transforming expe-

rience requires logical analysis to guard

against the natural human desire for security

and certainty. This logical analysis was to be

tailored in its level of precision to the object.

The hypothesis of God presents the muser

with an unusual object of hypothesis:

[l]t supposes an infinitely incomprehen-

sible object, although every hypothesis,

as such, supposes its object to be truly

conceived in the hypothesis. This

leaves the hypothesis but one way of

understanding itself; namely, as vague

yet as true so far as it is definite, and as

continually tending to define itself more
and more, and without limit.'-

The hypothesis of God, thus, could not to

be subject to the same kind of precise experi-

ments that other abductive explanations could,

but Peirce still believed it could be critically

analyzed. His solution was his theory of prag-

matism, or pragmaticism as he was calling it

by this point. Praginaticism was Peirce' s flex-

ible method of testing ideas of varying preci-

sion and levels of definition. The trained man

of science, Peirce said, would test the hypoth-

esis of God:

...taking his stand upon Pragmaticism,

which implies faith in common sense

and in instinct, though only as they

issue from the cupelfumace of

measured criticism. In short, he will

say that the N. A. [neglected argument]

is the First Stage of a scientific inquiry,

resulting in a hypothesis of the very

highest Plausibility, whose ultimate test

must lie in its value in the self-

controlled growth of man's conduct of

life.^^

The hypothesis of the reality ofGod con-

forms to the early stages of scientific inquiry,

but given that it cannot be fully compre-

hended by the individual, and thus cannot be

subject to definite deductive and inductive

tests, its usefulness and value can only be

determined by its transforming effects on the

individual's way of living. Peirce had re-

turned once again to "the sole principle of

logic which was recommended by Jesus: "Ye

may know them by their fruits," thus mak-

ing abduction "intimately allied with the

ideas of the gospel.^"* Applying the method

of science to religion made it evident that it

was how one lived, not creeds and dogmas

ascribed to, that was the hallmark of religious

belief.

Conclusion
Charles Sanders Peirce presents a vision

of the integration of religious experience with

scientific reason unlike any other offered by

his nineteenth-century contemporaries; and

even today, his logical approach to the prob-

lem of the relations between science and faith

is unique among the varied ideas that form

the debate. Rather than casting religion as

the fossil of an earlier stage of humanity's

moral development, as Andrew Dickson

White did, or considering it as an aspect of

individual psychology and, thus, wholly sepa-

rate from the work of science, Peirce's em-

phasis on how belief is formed enabled him

to envision a relationship in which religion

and science were equal and integrated part-

ners. His stress on the interplay of experi-

ence and reason as both valid and necessary

elements of the pursuit of truth enabled him

to overcome the trap of equating truth with

certainty and "anything goes" relativism.

Peirce saw his vision of "scientific religion"

as maintaining the integrity of both reUgion

and science, while allowing them to be

brought together. As he described in "The

Marriage of Religion and Science":

It is a religion, so true to itself, that it

becomes animated by the scientific

spirit, confident that all the conquests of

science will be triumphs of its own, and

accepting all the results of science, as

scientific men themselves accept them,

as steps towards the truth, which may
appear for a time to be in conflict with

other truths, but which in such cases

merely await adjustments which time is

sure to effect. This attitude, be it

observed, is one which religion will

assume not at the dictate of science, still

less by way of a compromise, but

simply and solely out of a bolder

confidence in herself and in her own
destiny.^^
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Peirce's call for the openness of science

to new truth to be applied to religion and his

simultaneous assertion of the validity of hu-

man spiritual experience are two sides of the

same anti-dogmatic coin. Both aspects of his

"scientific religion" guard against the lure of

settling for certainty, and each serves as a

check on the dominance of the other. In the

long term, it is this relinquishment of certainty

in favor of the pursuit of truth that will in-

vigorate both science and religion. In his 1878

essay, "The Fixation of Belief," Pierce noted:

All those [systems] which repose

heavily upon an "inconceivability of the

opposite" have proved particularly

fragile and short lived. Those,

however, which rest upon positive

evidences, and which avoid insisting

upon the absolute precision of their

dogmas are hard to destroy.^*"
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Subjectivity and Objectivity in Science and Religion

Lynn M, Labs
United Theological Seminary

Suhjectiviry and objectivity are interdependent in both science and religion. In each

discipline, objectivity is based on subjectivity, then structured and comnmnicated within para-

digms developed by a community. Nonrational thought is vital to both disciplines, and each

relies on non-provable assumptions. Thus, although religion and science investigate reality

from different perspectives, their methods are jimdamentaily similar.

Science and religion coexist in an uneasy

relationship. Although each one claims to be

engaged in a search for truth, they rarely in-

teract, and scientists and theologians conduct

their work withotit regard for one another.

Since it is commonly assumed that they use

different methods and pursue different goals,

their relationship is usually one of mutual tol-

eration, although occasionally outright hos-

tility erupts between them. A number of sci-

entists and theologians and at least one main-

line Christian denomination have recently

called for conversation between the two dis-

ciplines.' To begin this interdisciplinary dia-

logue, the methods and limitations of each

discipline must be critically assessed by both

groups so that points of contact, if not of agree-

ment, can be noted. The lack of such inter-

disciplinary evaluation inevitably leads each

discipline to misunderstand and misrepresent

the other.

Fundamental to any scientific or theologi-

cal method of inquiry is the interrelationship

between objectivity and subjectivity. Both

attitudes are essential in the encounter of the

thinking individual with reality. They are fre-

quently assumed to be irreconcilable oppo-

sites. Since the Enlightemneut. the emphasis

on reason in Western thought has been enor-

mous. Objectivity in scientific investigation

is assumed to lead to an accurate understand-

ing of reality; subjectivity is thought to con-

taminate such investigation and lead to illu-

sion. While logic and objectification, con-

sidered to be rational, are tnisted and held in

intellectual esteem, the nomational subjectiv-

ity of emotion, inmition. and religious expe-

rience is denigrated and viewed with suspi-

cion. The two are, however, intimately re-

lated, and their interdependence is founda-

tional to both scientific and theological

method.

The essence of the relationship between

objectivity and subjectivity lies in the fact that

reality must be subjectively experienced be-

fore it can be objectively described or com-

municated. There can be no objective con-

sideration without prior experiential or exis-

tential encounter of some sort. This is true

for both scientific investigations and religious

thought. Associated with this subjective en-

counter is its unavoidable inteipretation by the

thinker. Experiences are always filtered, cat-

egorized, prioritized, and otherwise inter-

preted by the one who is experiencing them.

Further, these interpretations are unique to the
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thinker, because they are influenced by his or

her prior experiences and interpretations.

Thus, there is no pure objectivity of thought

that can be completely separated from the

subjectivity of the thinker. In many cases,

objective thought is initiated by a completely

subjective experience that occurs without

identifiable external influence. Such experi-

ences include intuitive insights, hunches, and

experiences of what religious thinkers call

transcendent realit>'. These experiences fre-

quently lead to holistic understanding of a sort

that is not a result of sequential, rational

thought. The logic of such knowledge and its

connections with other concepts arc recog-

nized only subsequent to the experience, af-

ter a time of rational reflection.

Physicist Paul Davies has claimed that be-

lief results from a combination of objectivity,

subjectivity, indoctrination, and intuition.

-

There can be no objective consideration

without prior experiential or existential

encounter ofsome sort

This is true in science no less than in reli-

gion. In both disciplines, objectivity is predi-

cated on individual subjectivity and influ-

enced by the subjectivity of the community

that includes the thinker. Belief includes not

only religious convictions, but also conclu-

sions that have been derived from experi-

mental or mathematical methods. The sci-

entific method is coimnonly understood to

lead to completely objective knowledge.

Such knowledge is thought to be unrelated

to subjective experiences, since it is the prod-

uct of repeatable experimentation and logi-

cal thought. The scientific process is indeed

designed to control subjectivity, relying as

it does on experiments repeated within a

large community of scientists over a long

period of time. However, subjectivity is an

essential part of the scientific process. Far

from eliminating subjectivity, science struc-

tures it. Unstructured experiences may lead

to erroneous conclusions. The drinking straw

appears to have a bend in it when viewed

through a transparent glass half-full of wa-

ter. But the conclusion that it is not actually

bent is not a result of pure objective thought.

Instead, other experiences are structured us-

ing similar drinking glasses, water, straws,

and light. On the basis of those structured

experiences (experiments), the conclusion is

reached that the light illuminating the straw

is bent (refracted), while the straw remains

straight. Subjective experience is not elimi-

nated, but organized so that more accurate

descriptions of reality are achieved. Experi-

mental science does not in fact rely on pure

objectivity, but on intersubjective objectiv-

ity that allows repeatability within a scien-

tific cormnunity and thus objective descrip-

tions of the experiences.

p Subjectivity is
pi

I necessary for the ex-

istence of science it-

self. Thomas Kulin's

pioneering thought

concerning paradigms

suggested that all sci-

ence is performed

within a dominant

paradigm or perspective on reality.^ Each

paradigm shares common problems, values,

and presuppositions, and unites members

of a particular scientific community in their

work. The adoption of a paradigm within

which one's work will be conducted is ulti-

mately nonrational, based as it is on per-

sonal judgments as to its adequacy as a con-

ceptual framework for the scientists using

it. An element of peer pressure is also in-

volved, since any given scientific commu-

nity has already chosen a paradigm to guide

their work, and because inexperienced sci-

entists are always educated within a particu-

lar scientific conununity. Thus, the choice

of a paradigm within which any series of

investigations will proceed is highly sub-

jective.

Data interpretation is permeated with sub-

jectivity. Physicist and theologian Ian
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Barbour cites wide support for the position

that no data are uninterpreted.'' An interpre-

tive framework guides even the experimental

questions that are asked and the way in which

the experiments are designed. Subjectivity is

comprehensive, even insidious. Barbour has

summarized the situation:

Man suppHes the categories of

interpretation, right from the start. The
very language in which observations

are reported is influenced by prior

theories. The predicates we use in

describing the world and the categories

with which we classify events depend
on the kind of regularities we antici-

pate. The presuppositions which the

scientist brings to his enquiry' are

reflected in the way he formulates a

problem, the kind of apparatus he

builds, and the type of variable he

considers important. |...l |T|heory...

permeates observation.^

Scientific progress is heavily dependent

on nonrational thought. Physiologist Rob-

ert Root-Bernstein notes that subjective fac-

tors such as "intimacy," "a feeling for the

organism," and "personal engagement" of

the scientist are crucial if real discovery is

to take place. ^ A willingness to pay atten-

tion to the unexpected, together with a sense

that one knows one's system "from the in-

side" are part of the basis for the intuition

that is so important to scientific discovery.

Root-Bernstein quotes biochemist Albert

Szent-Gyorgyi: "Discovery consists of see-

ing what everyone has seen and thinking

what nobody has thought." '' The confines

of objective logic are too limiting to allow

"thinking what nobody else has thought."

Subjective leaps outside the confines of ra-

tional thought are necessary if creative

thought is to take place.

Finally, scientific investigation itself is

based upon foundational presuppositions that

must be subjectively accepted without objec-

tive investigation. Astronomer John Barrow

lists nine assumptions concerning the nature

of reality that must be made before the prac-

tice of science can proceed.^ including such

axioms as "The world can be analyzed locally

without destroying its essential structure," and

"Nature possesses regularities, and these are

predictable in some sense." He quotes

Michael Polanyi:

The metaphysical presuppositions of
science... are transcendental precondi-

tions of methodological tliinking, not

explicit objects of such tliinking; we
think with them and not of them.'

Although science relies on proof, these axi-

oins cannot be proved within the system of

thought that makes use of them. This seem-

ing paradox rests on the work of mathemati-

cian Kurt Godel. who showed that no com-

plex axiomatic system can be complete: there

must always exist propositions within the sys-

tem that can not be verified or falsified from

within that system. Thus, a subjective affir-

mation of the truth of a set of non-provable

propositions is foundational to science itself.

As Barrow wryly notes:

One would normally define a 'religion'

as a system of ideas that contains

statements that cannot be logically or

observationally demonstrated. Rather,

it rests either wholly or partially upon
some articles of faith. Such a definition

has the amusing consequence of

including all the sciences and systems
of thought that we know; Godefs
theorem not only demonstrates that

mathematics is religion, but shows that

mathematics is the only religion that

can prove itself to be one!'-

The interrelationship of objectivity and

subjectivity is foundational to religion as well,

since eveiy theological statement is based on

a religious experience of some kind and in-

fluenced by the thinking of the faith commu-
nity. Theology is the discipline that objecti-

fies, organizes, and interprets these experi-

ences in order that the transcendent reality or

being (God) that caused them may be more

fully understood. These experiences cannot

be manipulated in the same way as can scien-

tific experiments. The scientist controls ex-

perimental conditions to the end that particu-

lar variables are affected. This can be experi-

enced (measured) by any other researcher who
repeats the experiment. In reUgious experi-

ences, in contrast, the divine influence upon

the participant's experience cannot be con-

trolled, nor can divine influence be quanti-

fied. The objective structure of worship, hovv-
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ever, cau be iiKiiiipulated. Sacred enfironnient

aud liturgy affect the subjective experience

of the worshipping communit>', and their ex-

periences can then be discussed objectively.

The task of theology is to construct an

objective framework for understanding the

human encounter with the reality that is re-

vealed in and by the Divine. The fullness of

God in Godself. however, is beyond human

ability to conceptualize and describe. Barbour

suggests that constructing religious models is

the best that can be done; they are "human

constructs that help us interpret experience by

imagining what cannot be observed." '

' Any

adequate theological method must admit that

human objective, conceptual thought is lim-

ited and recognize that human subjectivity is

the location of the divine-hiunan encounter

and is intimately entwined with all objective

theological thought. Christian theologian

Sallie McFague has suggested that theology

functions most effectively when it uses meta-

phor to describe God and God's interactions

with humanity in lieu of objective statements

that are meant to be understood literally.'^

Metaphors use comparisons for God and

God's activity that are grounded in human

experience. However, by its very nature,

metaphor is an incomplete comparison, incor-

porating both elements of "is" and "is not" in

the comparison. While metaphor invites com-

parison, it does not define the reality with

which the human experience is compared.

Metaphor encounters reality without objecti-

fying it, recognizes human conceptual limi-

tations, and acknowledges that subjectivity

permeates human thought.

In the same way that paradigms guide sci-

entific coitmiunilies in framing questions and

in interpreting observations, paradigms also

influence conmiunities of religious believers

in structuring their worship and in develop-

ing their theological metaphors. The struc-

ture of worship then further influences their

subjective experience; and subsequent theo-

logical discussion is organized around domi-

nant metaphors of who human beings are in

relation to the Divine and the human-divine

interaction. In theology as in science, the sub-

jectively accepted paradigms of both the be-

liever and the entire faith communit)' (what

may be called their intersubjectivity) influ-

ences the way that personal experience is ob-

jectified and understood.

Some religious experiences appear to arise

spontaneously and manifest as a feeling of

transcendence to the one who experiences

them. ITieir appearance is unpredictable; they

seem to appear randoinly. A variety of types

of these transcendental experiences have been

described. They have occurred in every time

period, ethnic group, aud culture; to children

as well as to adults. Their content, quality,

and intensity' vary, making their objectifica-

tion and thus their analysis extremely diffi-

cult. The frame of reference of the individual

experiencing them is sometimes changed

completely, as in the case of sudden conver-

sion experiences. An overwhelining flash of

intuition frequently results in a complete re-

orientation of thought. The intuitive leap may
result in a holistic understanding that leads

the thinker in a logical direction entirely dif-

ferent from the one that was followed prior to

the intuitive event. Thus, while the thinking

consequent to the religious or intuitive expe-

rience can be logical, the experience itself is

not a result of logical thought.

Psychologist and Christian theologian

James Loder has considered in depth those

experiences that lead to a transforaiation of

an individual's pattern of thought or behav-

ior.'^ He calls them "transformational mo-

ments" and has identified five steps in their

progress that he calls "transfomiational logic."

However, transformational logic is not fonnal

logic at all, since its crux is a completely sub-

jective leap or insight that reframes the sub-

sequent thinking of the individual. It is simi-

lar to a Gestalt switch, in which a change of

perception of the obserAcr leads to a different

observation, although the reality underlying

the observation remains the same. He refutes

the common idea that such moments indicate

the instabilit}' of the thinker, arguing that such

subjective leaps are necessary for all knowl-

edge. In fact, he identifies an error that he

names an "eikonic eclipse." in which objec-
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live iniellectualization is mistaken for the en-

tirety of achievable knowledge. With refer-

ence to the Christian theological task of un-

derstanding the nature of the Divine, in par-

ticular, he argues that the process of human

transformational thought must itself be trans-

formed by the Spirit of God before the sub-

jective encounter with the Divine can be un-

derstood with any authenticity. Thus, for

Loder, subjectivity of thought is not only in-

escapable, but cnicial for Christian theology;

no framework of thought is appropriate with-

out the transformational logic whose impetus

and basis is provided by the Spirit of the Di-

vine itself. In his view, complete objectivity

is not only unattainable, it is ultitnately de-

structive.

Experiments in quantum physics have

called into question the very notion of an ob-

jective world that exists apart from the sub-

jectivity of the observer. A variety of authors

have noted these results and have speculated

on their implications.'" For example, sub-

atomic entities sometimes behave as waves

and sometimes as particles. The act of mea-

surement by the observer appears to be a fac-

Any adequate theological method must

admit that human objectivey conceptual

thought is limited and recognize that human
subjectivity is the location ofthe divine

-

human encounter and is intimately entwined

with all objective theological thought.

tor by which the potential of the entities is

actualized into either wave or particle. Some-

thing in the process of obtaining information

at the quanmm level influences the reality that

is observed there. This is not objective real-

ity as it has been described classically, static

and independent of the observer. Instead, it

is fluid, potential reality, its actualization de-

pending in some sense on factors external to

itself. Heisenberg's imcertainty principle, stat-

ing that the momentum and the position of

any subatomic entity cannot be determined

simultaneously with precision, means that

subatomic parricles do not simultaneously

possess both an objective momentum and an

objective posirion. Astrophysicist John
Gribbin quotes Heisenberg's assessment of

this situation: "We cannot know, as a matter

of principle, the present in all its details."
'^

At some quantum level, "objectivity" may not

even exist; probability and potential appear

to be the only objectifiable realities. Niels

Bohr, one of the architects ofquanmm theory,

maintained that it was meaningless to distin-

guish between reality and observed reality.

The properties of a quantum system cannot

be discussed without reference to the observer,

because he or she is a part of the phenom-

enon described."'

These quantum observations have led

some thinkers to discount objective reality al-

together. Bohr himself, however, argued not

that an observer creates reality, but that she

or he influences reality, thereby becoming a

part of what is known. The phenomenon un-

der observation can only be known through a

relational interaction with the observer.'' In

this model, the objectivity of the phenomenon

intertwines with the

subjectivity of the ob-

server, and both are in-

fluenced as a result.

This relationality of ob-

ject and observer

closely resembles some

aspects of Christian

theology that argue for

the necessity of a rela-

ti tionship between hu-

man and Divine before an authentic encoun-

ter between the two can take place.

To summarize, the methods of science and

Christian theology have a great deal in com-

mon. Subjectivity and objectivity are both

necessary and interrelated in these disciplines

in the following ways:

• Structured subjectivity is at the heart of

both experimental science and commu-

nal worship.

• Paradigms guide both the organization

and the interpretation of communal ex-
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perieuces. and they influence experimen-

tal design, data inteipretation, and theo-

logical reflection.

• Personal experiences are objectified so

they can be discussed and interpreted

within the community. These experi-

ences include experimental obser\'ation,

both quantifiable and nonqmmtifiable, as

well as religious experience.

• Nonrational, transfonnational thought

processes such as intuitive leaps or tran-

scendent experiences are vital to both

disciplines.

•A set of non-provable propositions con-

cerning the nature of reality is founda-

tional to each discipline. Science pre-

supposes that the cosmos behaves in cer-

tain regular ways; religion presupposes

the existence of a transcendent reality can

be known.

• In quantum physics, the relationship be-

tween object and obserx-er influences not

only the observer's subjectivity, but the

act of observation also influences the

object that is observed. Similarly, theol-

ogy affinns that deit>' is experienced and

understood within relationship.

Contemporary Western culture has tended

to establish a false dichotomy between sci-

ence and religion, based on the misunder-

standing that science is objective while reli-

gion is subjective. As long as this error is

perpetuated, conversation between the two

disciplines will be hampered. Even worse,

the namre of objective propositions in both

science and religion has been widely distorted.

Journalists for the popular media who are

writing for a wide audience frequently have

no training in either science or theology. Miss-

ing the subtleties of method, they naively pro-

nounce scientific or theological propositions

to be "fact," universally applicable, and au-

thoritative. They have thereby set up an im-

avoidable conflict between the two disci-

plines, forcing a choice between their claims,

since from this perspective both cannot be

right. This perspective ignores the reality that

all these statements, whether scientific or re-

ligious, are limited by the bias of the observer,

which is informed by the paradigms of the

coimnunity within which they were formu-

lated. Further, neither scientific nor theologi-

cal statements encompass reality in its full-

ness, as it exists independently. As quantum

observations demonstrate, the most they can

do is to approach limited aspects of reality

under any particular set of circumstances.

Science and religion have important con-

tributions to make to the understanding of

human identity and the nature of human in-

teraction with the cosmos. Their perspectives

are different: each discipline can offer unique

answers to the questions that we ask as hu-

man beings. It is crucial that dialogue between

them be facilitated so that each discipline can

infomi and enrich the other. Both disciplines

are and should be foundational to human life.

Their methods must be understood so that

mutual challenge, correction, enrichment, and

enhancement can take place between them.

Otherwise, the false perception that one must

be chosen over the other will continue to im-

poverish people's lives, as they are forced to

ignore either their minds or their souls in the

search for truth.

170 The Journal ofFaith and Science Exchange, 2001



Works cited:

Barbour, lau G. Myths, Models, and Para-

digms. New York: Harper & Row, 1974.

. Religion and Science. New York:

HarperCollins. 1997.

Barrow, John D. The World Within the World.

Oxford: Oxford University Press, 1988.

Davies, Paul. The Mind of God. New York:

Simon and Schuster. 1992.

Gribbin. John. //? Search of Schroedinger's

Cat. New York: Bantam. 1984.

Kuhn, Thomas S. The Structure of Scientific

Revolutions. Chicago: University of Chi-

cago Press. 1962.

Loder, James E. The Transforming Moment.

Second edition. Colorado Springs: Helmers

and Howard. 1989.

and Jim W. Neidhardt. "Barth, Bohr.

and Dialectic." In Religion and Science:

History, Method, Dialogue, ed. by W. Mark

Richardson and Wesley J. Wildman, 271-

289. New York: Routledge. 1996.

McFague, Sallie. Metaphorical Theology.

Philadelphia: Fortress. 1982.

Polkinghome, John. Science and Theology.

Minneapolis: Fortress, 1998.

The Presbyterian Church (USA). "Final Re-

port and Reconniiendations to theAdvisory

Council on Church and Society from the

Task Force on Theology and Cosmology."

In The Church and Contemporary Cosmol-

ogy, ed. by James B. Miller and Kemieth E.

McCall. 385-391. Pittsburgh: Carnegie-

Mellon University Press, 1990.

Root-Bernstein, Robert S. "Setting the Stage

for Discovery." In The Culture of Science,

ed. by John Hatton and Paul B. Plouffe,

328-338. New York: MacMillan, 1993

Endnotes:

1

.

For examples, see Barbour, Religion and

Science; Polkinghome; and The Presbyterian

Church (USA).
^

2. Davies. p. 19.

3. Kuhn. The Structure of Scientific Revo-

lutions.

4. Barbour. Ian G. Myths, Models, and

Paradigms, p. 94-98.

5. Ibid., p. 95.

6. Root-Bemstein, p. 335-336.

7. Ibid., p. 338.

8. Barrow, p. 25.

9. Ibid., p. 24.

10. Ibid., p. 257.

1 1

.

Barbour, Religion and Science, p. 119.

12. McFague.

13. Loder, 77/6' Transforming Moment.

14. For example. Barbour. Religion and

Science; Barrow; Gribbin; Polkinghome.

15. Gribbin, p. 157.

16. BaiTow. p. 148-149.

17. Loder and Neidhardt.

Lynn Labs received her undergraduate training in Biological Sciences at Bowling Green
State University (Ohio). She specialized In tissue culture while working at the Univer-

sity of Texas Medical Branch In Galveston, where she Investigated patterns of microtu-

bules In normal and cancerous cells. A lifelong Presbyterian, she Is currently working

toward a Master of Arts In Theological Studies ^t United Theological Seminary In Day-
ton, Ohio, with a specialty In Biblical Studies. She lives with her husband, two teen-

aged daughter, and three dogs In Piqua, Ohio.

<LynnMLabs @hotmall.com>

The Boston Theological Institute 171



1 72 The Journal ofFaith and Science Exchangey 2001



"What are mortals that you are mindful of them?"
A Reading of the Biblical Message about Human Being and

Nature from the New Vision of Science and Ecology

Lucio Florio
Universidad Santo Toinds de Aquino, and

Universidad CatoUca Argentina

Buenos Aires, Argentina

The author integrates the new scientific view of the universe with a rereading of the Genesis

creation narratives. He introduces a reading of the human being as Vicar ofGod in light of "precom-

prehension " offered by science and the ecological crisis. New biblical interpretation of the unique

role of humanity is compelled both by increased scientific knowledge of the cosmos and also by

ecological destruction. In particular, the ecological crisis has emphasized that human domination

of the world may destroy it. Interpreting Genesisfrom a New Testament viewpoint, particularlyfrom

the writings that announce a "new creation " performed by Jesus Christ, may remake the original

mission of Vicar ofGod and lead Creation, affected by sin, to the new reality that it longs for.

Contemporary View of Nature as
a Pre-comprehension^ of the

Biblical Message
In the contemporary context, one has to

approach biblical messages regarding "na-

ture" in light of the following fact: the con-

temporary view of the cosmos hardly coin-

cides with a biblical cosmology. Contempo-

rary biblical readings of nature vary consid-

erably from those elaborated in the Holy Writ.

One's "pre-judgment" today is very different

from those of the biblical writers, because so-

cial context and exegetical methods vary

throughout time. Actually, the variation in the

scope of human understanding regarding na-

ture has been so vastly increased over the past

three centuries that biblical scholars and theo-

logians have been forced to reconsider bibli-

cal assumptions regarding creation. The

"Galileo Galilei case" - is paradigmatic of this

contemporary reconsideration of the core of

the biblical message and the temporality of

the images where it has been transmitted. In

the contemporary situation, two basic contexts

need consideration: the development of sci-

ence and technology, and the global ecologi-

cal crisis.

A. The development of science and

TECHNOLOGY

Modern science presents an amazingly

complex and varied image of the universe. The

cosmos seems fathomless in both the macro-

scopic dimension (stars and galaxies billions

of light-years away) and the microscopic one

(subatomic particles and delicately balanced

forces). Likewise, the life phenomenon seems

to be something much older and less simple

than the concept conceived by classic biology

even a few decades ago. In other words, not

much remains of the image of universe that

humanity sustained either spontaneously or

scientifically for thousands of years.

Moreover, it would also be suitable to con-

sider the irruption of new technology. This is

no longer a simple instrumental use of things—

ages-old and improved through history— but a

true superstructure of humanity that comple-

ments and, in many cases, replaces the tasks

humans perform. Technology geometrically

multiplies the potentiality of the individual, and

in some extent, operates autonomously, inde-

pendent of it own maker. This new reality is

producing an enormous alteration of the cos-

mic stage where human beings live.
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B. Global ecological crisis

Technological phenomena are directly

linked to a new situation in Earth: the eco-

logical crisis, involving, for example, the

modification of nature's rhythms. Technology

has affected all ecosystem processes. Indeed,

there is no place without human impact. In

the future, humanity will face a modification

of climatic, physical, and biological planetary

systems. One can assume that human activ-

ity will extend its effects

to other planets, and in

this way the evolving dy-

namism ofhuman beings

will invade other regions

of the universe.^

Human beings are,

then, generating a re-

markable mutation in the ^

surrounding nature. Thus, humans do not

consider nature to be a fearful and amazing

mystery anymore, but a truly well-docu-

mented and able-to-be-modified reality. This

is the reason why there is a new view of na-

ture and the position of humans within it.

Consequently, a new understanding of the

world as Creation, and the human mission in

it, is compulsory. These two new hermeneu-

tic pre-judgments have contributed to have a

new reading of the biblical texts about Cre-

ation. These new readings are described in the

sections that follow.

Aspects of Creation in the Old

and New Testaments:

A. The Hebrew Scriptures

1. The essential goodness of Creation

The two creation stories in Genesis show

the same message regarding the ground and

sense of the nature in two different ways. The

story in Gen. 1 : 1-2: 4 presents Creation as hav-

ing been activity developed in six days, with

the seventh day devoted to the repose of the

Creator. The gradual appearance of beings

respects a certain ontological order: hght first;

water and air, second; dry earth and vegeta-

tion, third; stars, fourth; fish and birds, fifth;

other animals and human beings, sixth. Hu-

man beings are, consequently, set in the uni-

verse as the culmination of Creation. A struc-

tured order is repeated daily: God spoke, and

things came into existence, and God saw that

they were good, and so passed one evening

and morning.

Although this narration does not intend to

be a phenomenological description of the cre-

ation process, it is possible to find several af-

firmations: God freely created the natural

world, the order of nature is logical, every

Huinans do not consider nature to be a

fearful and amazing mystery anymore,

but a truly well-documented and able-to-

be-modified reality.

creature has an essential value, and humanity

has preeminence over the rest of Creation.

2. The connection between nature and
humanity

A second story of creation is presented in

Gen. 2:4b-25. This story, attributed to the

Yahwist tradition, describes the event of cre-

ation in a more anthropological and pictur-

esque way. The main emphasis of this pas-

sage is to place humanity at the center of the

creation design. The human being was mod-

eled out of clay as a potter shapes a vase; the

Creator placed humans into a garden that was

specially created for them. After God created

the garden and the animals, God then required

humans to establish a relationship with nature

by asking Adam and Eve to name and care for

the animals and the garden.

3. The cosmic traces of sin

The subsequent problem of sin and its so-

cial and cosmic consequences are introduced

several times in the book of Genesis. The ref-

erences about the animosity between the ser-

pent and the female, on the one hand (Gen.

3:14-16), and the resistance of the earth to the

work of the male, on the other (Gen. 3:17-

19), attempt to explain the new relation be-

tween human beings and the rest of the crea-

tures after the fall of humanity. In addition,

the story of the Deluge culminates with a new
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cosmic alliance between God and all living

beings, with the rainbow as a sign (Gen. 9:8-

17). These passages reflect disturbances in-

troduced into a natural world by human be-

ings. The narrations do not intend to explain

conflict in nature, e.g., meteorological phe-

nomena or the survival of the strongest indi-

viduals and species; rather, they show a very

deep relationship between humanity and the

rest of the universe. This complicated rela-

tionship includes the extension of the mys-

tery of evil, originated in the human heart, to

the natural cosmic order.

4. The human relationship to the cosmos

Psalm 8 places the human being in ref-

erence to the cosmos:

O Lord, our Sovereign,

how majestic is your name in all the

earth!

You have set your glory above the

heavens.

Out of the mouths of babes and infants

you have founded a bulwark because of

your foes,

to silence the enemy and the avenger.

When I look at your heavens, the

work of your fingers,

the moon and the stars that you
have established;

what are human beings that your are

mindful of them,

mortals that you care for them?

You have made them a little lower than

God,
and crowned them with glory and

honor.

You have given them dominion over the

works of your hands;

you put all things under their feet:

all sheep and oxen,

and also the beasts of the field,

the birds of the air, and the fish of the sea,

whatever passes along the paths of

the seas.

O Lord, our Sovereign,

how majestic is your name in all the

earth!''

The author of this psalm, in a spirit of ad-

miration before the created universe, situates

human beings at the center of the cosmos and

endows them with monarchical powers. The

question of human significance is introduced

through the wonder caused by the beauty and

complexity of the world: if the universe is so

wonderful, human beings have to be even

more amazing in order for God to place them

in positions of power. Yet human power is

liinited. Divine providence, held by God over

humanity, can be perceived through the over-

whelming beauty of the natural world.

B. The New Testament

The New Testament goes deep into some

of the same subjects introduced in the Hebrew

Scriptures. Here, Jesus, the Christ, plays a

central role in the history of the cosmos.

1. The human relationship to the cosmos
According to the New Testament, the

word by which God had created everything is

the eternal Logos. John's Gospel says that

the word which God spoke to make the uni-

verse has personal and divine entity: For ex-

ample, John 1:3 indicates that the word is

someone of God, a person who is, on the one

hand, an instrument and, on the other. God's

own self that had designed and given exist-

ence to all the cosmos. Further, John 1: 14

indicates that the Logos is the same Son that

took our flesh and lived among us. This in-

tervention of the creator Lo^o5 over the world

is a new introduction into the biblical text.

2. The Incarnation of the Son
The Incarnation contains implicit points

about nature. The act of incarnation endows

corporealty with positive attributes. In fact,

incarnation confirms the essential goodness

of all the creation, including the material.

John's Gospel and other subsequent authors,

such as Ireneus of Lyon,^ regarded deep con-

sequences for the different aspects of the

Christian mystery. Ireneus discussed the

Christian Gnostic theories, in which matter

was conceived as the last level of degrada-

tion of the first principle of reality. Thus, for

Christian Gnosticism, the Incarnation was not

a soteriological action, but a negative event.

The passion of Christ would not have been

real and, thus, would have been without con-

sequence for the whole of human life.
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3. Human beings as masters of cre-

ation

The interpretation of the phrase, "human

beings as masters of creation" has been the

subject of a great deal of scholarly debate.*

According to Gen. 1:26-30, God created men

and women in his "image and likeness,"

thereby granting power over the whole cre-

ation. Humans were given the power to popu-

late and the power to dominate creation. The

second narration shows the same idea by the

metaphor of taking care of the garden, al-

though it also introduces the issue of the con-

flict present in it after the sin (cf.. Gen. 2:4b-

3:24). In the last cenmry. some philosophers

and theologians began to criticize the inter-

pretation that the West gave of it during many

centuries: they claimed that such interpreta-

tions inspired human abuse of nature. They

understood that the expression "master"

{dominum) had been used to mean "exploiter."

Contemporary ecological sensibility has

moved to a new reading of the creation narra-

tions of the Genesis texts. Biblical scholars

and theologians see a contradiction between

two main points in the text: the human mis-

sion as master of creation, and the destruc-

tion of Creation at the hands of humanity. In

addition, they criticize some ideas historically

Humans can change the despotic way of

living their vocation as Creation's mas-

ters. They can accept the newforces put

into their hearts by the Lord ofthe uni-

verse, in order to guide their abilities

toward the construction ofthe complete

Creation according to God's initial dream.

attached to the biblical narrations such as: ( 1

)

the illuminist philosophy regarding himian-

ity as almighty and directed toward unlimited

progress: and (2) Darwinist/capitalist consid-

erations that only the most intelligent and

powerful beings will survive. These concep-

tions are a distortion of the biblical messages.

The centrality of humans in biblical texts ex-

ists in order that they may perfect the universe,

not destroy it. Yet some of the biblical man-

dates, such as the order that humans populate

the Earth, need new interpretations. Today,

individuals are consciously aware of the limi-

tations of our planet, and they are responsible

for using that knowledge wisely. It is impos-

sible for the Earth to sustain 100 billion

people: therefore, the commandment to fill the

Earth must be reconsidered.

4. 7/76 New Creation

Theologians, with a more sensitive view

of the environmental dismrbance process, are

rethinking the mission to care for the world,

together with St. Paul's writing on the "new

creation." In fact, in Romans 8:20-22, Paul

says that Creation was wounded by original

sin, and so it was introduced in a situation of

slavery (vs. 21), inflicting such sufferings "as

a woman in labor undergoes" (vs. 22). Nev-

ertheless, it maintains the hope of participa-

tion in the glorious freedom of God's chil-

dren (vss. 20-21). This hope is based in the

presence of the Holy Spirit in those who be-

lieve. The Spirit claims to update or con-

firm redemption in the very bodies of believ-

ers (vs. 22). Thus, according to St. Paul, all

nature hopes for fulfillment. But this hope

has as framework the

Incarnation of the Son

and the mission of the

Holy Spirit in all believ-

ers. They were made

"God's children"

through the death and

resurrection of Christ

and the interior action

of the Spirit of God. In

this way, they are trans-

formed into "new crea-

'^ tures," "pneumatic be-

ings," and have the spiritual ability to work

for a new creation.^

This means that humans, at least as a pos-

sibility, are able to go back to their original

mission of the Hebrew Scriptures, and they

have new forces to do it. There is a new situ-

ation in history and in Creation after the event
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of Christ: humans can change the despotic

way of Uving their vocation as Creation's mas-

ters. They can accept the new forces put into

their hearts by the Lord of the universe, in

order to guide their abilities toward the con-

struction of the complete Creation according

to God's initial dream. In other words, hu-

mans can once again take on the original mis-

sion of God's Vicar, to carry the imiverse into

its final destiny, and they have the forces to

doit.

Conclusion
The Bible does not present an ecological

theology, strictly speaking. It does, however,

present the basis for a last consideration of

nature and the sense of the whole universe

after the new creation performed by Christ and

updated by the Holy Spirit. It indicates that

human sin enslaved nature. Nature now de-

pends on humans, as God's Vicars, to act on

behalf of creation. Such action is made pos-

sible through the incarnate God now present

through the Holy Spirit. Through the power

of the Spirit, nature can truly hope for a com-

plete restoration. Humanity is tied to nature

and the destiny of the natural world depends

on human intervention.
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Endnotes:

1. The use of the expression "pre-compre-

hension" is inspired by the work of Hans

Georg Gadamer. According to this philoso-

pher the reader always approaches a text with

a preconceptual understanding. This idea is

necessary for every act ofcomprehension. Ac-

cording to Gadamer, the interpreter ap-

proaches the texts not as if they were a tabula

rasa, but with his or her own pre-comprehen-

s\oxi{Vorverstdndnis), i.e., with pre-judgments

(Vorurteile). Thus, pre-comprehension does

not have a negative meaning. It is just impor-

tant to remove it in order to read the text with-
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out an idea that may change its essential mean-

ing. See Gadamer.

2. When Galileo Galilei proposed the he-

liocentric theory, many theologians of the

Roman Catholic Church reacted against him

because they thought that such a theory con-

tradicted the biblical creation narrative. See

de Gennaro, pp. 54, 98.

3. SeePanikkar, p. 218.

4. Altered to make the text gender-inclu-

sive.

5. The date and place of Ireneus's birth are

unknown, but he died in Lyon in 208. Cf.

Meiss.

6. According to Lynn White. Christian the-

ology established the dualism between human

being and nature, but also insisted on the idea

that the exploitation of nature by humans is

will of God. See White, and Clifford.

7. Cf. Eph 4 and 24; Col 3 and 10.
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Biological Altruism and the

cultlhal-evolutionary roots of religion

Russell M. Genet
The Graduate College

Tlie Union Institute and University

TJie unselfish, altruistic behavior of insect societies can be explained by way of unusually

close genetic relatedness, while the cooperative behavior of chimpanzee and other distantly

related mammalian social groups resultsfrom their daily, social "fit-for-tat" trading offavors.

These sociobioiogical explanations, however, are inadequate to explain altruistic behavior

among human groups with tnembers numbering in the thousands or millions, groups consisting

for the most part of genetically unrelated individuals with little or no daily social contact.

Religion, cultural evolutionary theory suggests, may be the glue that binds them together.

AltiTiism is the unselfish concern for oth-

ers, especially at the expense of ones own
well-being. Altruistic behavior among animals

seems, however, to run counter to the theory

of evolution. How could the genes for alim-

istic behavior be selected for and propagated

down through the generations when such be-

havior is an expensive disadvantage to those

who possess it— it diminishes their chances of

sui^vival. their fitness? William Hamilton re-

solved this dilemma with his concept of "in-

clusive fitness." From a gene's point of view,

Hamilton suggested, what counts is being

propagated down through the generations, not

who specifically does the propagation.' Par-

ents, obviously, share genes with their off-

spring, and one can see how it might pay, from

an evolutionary viewpoint, for parents to aid

their children's survival, even at the expense

of their own, at times. Stories of parents—

particularly mothers— sacrificing their lives to

save their childi'en are legendar>'. What is not

so obvious is that sacrificial or altruistic be-

havior benefiting a sister, cousin, or other rela-

tive could, under the right circumstances, also

be evolutionarily advantageous, and therefore

preferentially selected generation after genera-

tion. Ants, for instance, are noted for their

sacrificial altruistic behavior in the numerous

wars between their colonies.

The workers iu ant colonies, sisters all,

are unusually closely related to each other and

to their mother queen due to a quirk in the

ant's reproductive process.- Helping their

mother reproduce is, from a selfish genetic

viewpoint, more advantageous than having

their own offspring. As a result, worker ants

do not produce their own offspring, as a rule.

They pass their genes along indirectly by help-

ing—in concert with thousands or millions of

other sister-workers— their mother pass along

her genes. The entire group as a "superor-

ganism" is being selected by genetic evolu-

tionary forces. So. which ant groups aie be-

ing selected? and which fall by the evolution-

ary wayside?

The key to ant evolutionary success is

group size. WTien it comes to all-out warfare,

the larger group usually wins. It is a matter

of simple attrition arithmetic. The slaughter

ends when one of the two warring groups has

been totally decimated. Even with losses

about equal on both sides, it is the larger group

that still has more live ants in the end, and

they march unopposed into the loser's nest to

haul off their war booty.
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But to work together so effectively as a

group, ants need group identification. Lack-

ing flags, they achieve group soUdarit>' chemi-

cally: each ant colony has a different "smell."

To be effective in war. ants need to bring thou-

sands of warriors quickly into battle, and in-

dividual ants must be genetically programmed

to lay down their lives for the greater good of

the group in defense of the mother queen. Ant

colonies with such almiistic genes survive (are

selected) at the expense of those that lack such

genes. Although close genetic relatedness and

group selection via large-scale warfare may

explain altruistic behavior among the social

insects, it does not explain altruism among

groups of animals, such as baboon troops,

which include family groups and also outside

individuals unrelated to the others. Why
should these animals, often unrelated, go out

of their way to help each other?

To understand this behavior, a fonn of al-

truism has been proposed, often termed "tit-

for-tat." I may help you (even if you are not

genetically related to me) if I feel confident

that you will return my favor in the future.

When I have extra food and you are short, I

will give you some of mine; but 1 will expect

you to return the favor when the siaiation is

reversed. Tit-for-tat requires keeping track

of who owes favors to whom, as well as the

relative size of the favors. Tit-for-tat can be a

beneficial system for all concerned, but the

system of favors breaks down if cheaters (who

accept favors but do not return them) are al-

lowed to flourish. Thus, they must be pun-

ished and, in severe cases, banned.

Monkeys and apes might have evolved

unusually large brains for their body size be-

cause such brains are required to keep track

of the many tit-for-tat deals in their large so-

cial groups. Such intelligence has been la-

beled Machiavellian, and resembles human

politics in its complexity, as suggested by the

title of Frans de Waal's book. Chimpanzee

Politics: Power and Sex Among Apes. ^

Biological altruism, resulting from either

genetic relatedness or tit-for-tat behavior, is

the basis of animal social behavior and forms

the heart of the field of sociobiology, launched

by Edward O. Wilson, the noted mymiecolo-

gist (ant scientist) at Harvard, in the mid-

1970s. In The Insect Societies, he considered

sociality across the societies of ants, bees, ter-

mites, and social wasps, looking for common-

alities and differences. Having one of those

minds that insist on firmly placing his own
specialty witliin the context of the next higher

level. Wilson saw no reason to stop with the

sociality of insects, so proceeded onward and

upward to consider sociality across all life.

He named his broad look "sociobiology."''

However, as had numerous biologists be-

fore him. Wilson ran into difficulties when he

extended his biologicid reasoning to that most

troublesome of species. Homo sapiens. Spe-

cifically. Wilson thought his sociobiology

could and should serve as the basis for a new

human sociology, a suggestion few sociolo-

gists accepted, because sociobiology does not

really explain large-group behavior among

humans. For. in contrast to the closely re-

lated societies of insects, there is little genetic

relatedness in large-scale human societies.

Furthennore, while humans do have unusu-

ally large brains for their physical size, they

are not. computers or ledgers aside, able to

keep track, in a tit-for-tat sense, of the many

favors that individuals might owe them.

So how is the recent urban guise, from an

evolutionary perspective, to be explained?

How. via the forces and course of evolution,

could such a phenomenon have arisen? How
could an obscure primate have evolved in just

a few thousand years from a planet-wide

population of two or three milHon hunter-gath-

erers to ultra-social, ant-like, highly organized

groups now numbering in the billions? What

had sociobiology overlooked?

The answer lies in a theoretical difficulty

with Wilson's sociobiology: he failed to dis-

tinguish between medium-scale social group-

ings such as wolf packs, and large-scale, ul-

tra-social animal societies such as ant colo-

nies, termite nests, and human urban societ-

ies. Donald Campbell overcame this difficulty

with the concept of "ultrasociality." which he

suggested occurred in both large-scale insect

societies and human urban societies.^ Such
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societies are now often temied "superorgan-

isms." ^ Campbell suggested that while both

insect and human superorganisms had evolved

as groups rather than as individuals, the dif-

ference between them was that insect super-

organisms had evolved by way of genetic se-

lection rules, while human urban societies had

evolved by way of cultural selection niles.'

Although genetic evolutionary theory and

When I have extj-afood and you are

shorty I will give you some ofmine; but I

will expect you to return thefavor when

the situation is reversed. Tit-for-tat

requires keeping track ofwho owes

favors to whom, as well as the relative

size ofthe favors.

cultural evolutionary' theory share many simi-

larities, there are also fundamental differences

in how these two evolutionary mechanisms

operate, differences first noted by Charles

Darwin in The Descent of Ma)f and, more

recently, by Robert Boyd and Peter

Richerson.*^

The distinction between genetic and cul-

tural evolution is critical. As long as Homo
sapiens and their hominid ancestors existed

in small groups, comparable in size to those

of thier closest relatives, the chimpanzees,

then their behavior was explicable through so-

ciobiological (genetic) reasoning by way of

inclusive fitness (genetic relatedness) and tit-

for-tat social trading. However, as discussed

above, such sociobioiogical reasoning is in-

effective when it comes to explaining human

large-group behavior, i.e. groups numbering

in the thousands or even millions— groups

which sprang into existence in just a few thou-

sand years. Genetic evolution is quite slow

in humans, occurring over timescales of tens

of thousands of years or more, which makes

it difficult to see how civilizations could have

resulted from genetic evolution. Furthermore,

there is considerable genetic diffusion be-

tween human groups. Genetic group selec-

tion does not operate as effectively with hu-

man groups as it does with ant colonies, be-

cause the winning group usually absorbs the

losing group— genes and all. Although homi-

nid altruism, presumably, was initially

sociobiologically based, i.e.. similar to their

chimpanzee relatives, at some point in homi-

nid evolution cultural evolutionary selection

niles must have become dominant over ge-

netic evolutionary selection

rules. When did cultural

group selection begin shap-

ing the species in the direc-

tion of human superorgan-

isms?

The archeological

record suggests that, starting

some 40,000 years ago, hu-

man groups began symboli-

cally distinguishing them-

selves, one group from an-

other, via decorations. Such group-distin-

guishing identification was a necessary pre-

requisite to effective cultural group selection,

marking off what was being selected. For

cultural evolution to operate effectively, there

also had to be a group selection mechanism.

Among humans, as is the case with ants, this

mechanism was group warfare. Contrary to

the myth of the "peaceful savage," war ex-

isted well before the earliest civilizations."^

When a culturally-identified group was de-

feated at war, its genes continued on. but its

idcntit)'. its existence as a cultural group, was

often lost. Successful cultural groups, on the

other hand, grew by absorbing imsuccessful

groups. They occasionally split into two

groups (fission reproduction), and their cul-

tural stories and beliefs (proto-religions)

spread by way of cultural conquest.

With cultural group identification, selec-

tion, and reproduction in place, cultural evo-

lution (as opposed to genetic evolution)

quickly came to dominate the evolution of the

human species. The result should come as no

surprise: large, well-organized, and well-

anned groups with good internal cooperation

survived and grew. The members and genes

of the losing group were incorporated within
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the larger, vvimiiug groups, but the cuhural

ways of the losers, their weaker myths, their

less altruistic proto-religious were not. Thus.

there were strong cultural evolutionary pres-

sures for increased group size and close in-

ternal cooperation.'' The direction cultural

evolution took is clear: larger groups were

better.

Hunter-gatherers spread out over tens of

thousands of square miles could not form

large, cohesive groups: but with the advent

of agriculture, tmly large, concentrated groups

became possible. Cultural evolution rapidly

searched for, found, and strengthened those

cultural features that enhanced cooperation

within such large groups. These groups, num-

bering in the tens of thousands, were of ne-

cessity composed primarily of unrelated in-

dividuals. Holding such groups of unrelated

individuals together by way of coercion is

For a code ofmorality to work, it needs an

extra kick that other motivations lack.

The additionalpower arises by a natural

process in which believers project the

morality onto a deity (the All Powerful).

both difficult and inefficient. What was

needed was a moral code, an organized reli-

gion that would bind members together with

common myths and a shared worldview. Al-

truistic behavior could then emerge, even

though group members were unrelated and

could not expect direct tit-for-tat returns. But

how could such groups avoid accumulating

cheaters who accepted the benefits of group

membership but failed to contribute? What

these early moral codes needed for enforce-

ment, according to Kevin Sharpe, is a deity.

For a code of morality to work, it needs

an extra kick that other motivations lack. The

additional power arises by a natural process

in which believers project the morality onto a

deity (the All-Powerful). Group members,

then, believe in an independent and objective

moral code that is changeless and indepen-

dent of human conditions. It emanates from

something higher than and outside of them-

selves. Feeling this absolute moral "other"

as a force acting upon them, they follow its

moral dictates. They believe their deity re-

quires it of them, and they strive to obey it.'-

The notion of the Divine is cleverness it-

self. It is, perhaps, the greatest all-time dis-

covery of cultural evolution in its effort to

enable ant-like human superorganisms with-

out the necessity of excessive coercion. Ants,

if they had larger brains, would fully appreci-

ate the Golden Rule to treat others in your

group, stranger or not. as you treat yourself.

That is exactly what ants do.

Michael Ruse and Edward Wilson have

described morality as "an illusion fobbed off

on us by our genes to get us to cooperate....

It's a shared illusion of the human race."'
'^

They miss the boat: It is himian culture, not

human genes, that have

evolved to compensate

for a total lack of ge-

netic preparedness for

living in groups num-

bered in the millions.

Cultural evolution, fu-

eled by the cohesive

power of religion, has

rocketed the human

species to planetary dominance in only ten

thousand years. By contrast it took genetic

evolution some fifty million years to bring

ants to their dominant position in the insect

world. Having devised a unique st>'le of al-

truism, humans have evolved into a "crude

superorganism," "* becoming the "chimpan-

zees who would be ants." '^ Ants may have

their fine-tuned superorganism genes, but

we've got rehgioni

182 The Journal ofFaith and Science Exchange, 2001



Works cited:

Boyd. Robert, and Peter J. Richerson. Cul-

ture and the Evolutionary Process. Chi-

cago: University of Chicago Press, 1985.

Byrne. Richard. Tlie Thinking Ape: Evolu-

tionary Origins of /ntellii;ence. Oxford:

Oxford University Press. 1995.

Campbell, Donald T. "The Two Distinct

Routes Beyond Kin Selection to

Ultrasociality." In The Nature of Prosocial

Development, ed. by Diane Bridgemau.

New York: Academic Press, 1983.

Corballis. Michael C. and Stephen E. G. Lea.

The Descent of Mind: Psychologiccd Per-

spectives on Hoininid Evolution. Oxford:

Oxford University Press, 1999.

Darwin. Charles Robert. Tlie Descent ofMan.

1871. Reprint of Darwin's 2nd ed. New
York: Prometheus Books, 1998.

Dunbar. Robin. Grooming, Gossip, and the

Evolution of Language. Cambridge:

Harvard University Press. 1996.

Genet, Russell M. The Chimpanzees Who
Would Be Ants: The Evolutionary Epic of

Humanity. Huntington. N.Y.: Nova Sci-

ence, 1998.

Hamilton, W. D. "The Evolution of Social

Behavior." Journal ofTlieoreticaJ Biology

(1964)7:1-52.

Keeley. Lawrence H. War Before Civiliza-

tion: The Myth of the Peacefid Savage.

New York: Oxford University Press. 1996.

Parker. Sue Taylor, and Michael L. McKinney.

Origins of Intelligence: The Evolution of

Cognitive Development in Monkeys, Apes,

and Hurrums. Baltimore: Johns Hopkins

LTniversity Press. 1999.

Richerson. Peter J., and Robert Boyd. "The

Evolution of Human LHtra-Sociality." In

Ideology, Warfare, and Iruloctrinability.ed.

by I. Eibl-Eibisfeldt and F. Salter. New
York: Berghahn Press, 1999.

Sharpe. Kevin. Sleuthing the Divine: The

Nexus ofScience and Spirit. Minneapolis:

Fortress Press, 2000.

Sober, Elliott, and David Sloan "Wilson. Unto

Others: The Evolution and Psychology of

Unselfish Behavior. Cambridge, Mass.:

Harvard University Press, 1998.

deWaal.Frans. Chimpanzee Politics: Power

and Sex Among Apes. London: Jonathan

Cape, 1982.

Wilson. Edward O. The Insect Societies.

Cambridge. Mass.: Harvard University

Press, 1971.

. Sociobiology. Abridged ed. Cam-
bridge, Mass.: Harvard University Press.

1975.

Wright. Robert. Nonzero: The Logic of Hu-

man Destiny. New York: Pantheon, 2000.

Endnotes:

1. See Hamilton's classic paper.

2. Haplodiploidy.

3. For support of the social brain hypoth-

esis, see Byrne. Dunbar, Parker and

McKinney; and Corballis and Lea. For chim-

panzee politics, see de Waal.

4. Wilson's Sociobiology is a classic. I pre-

fer the abridged edition.

5. Campbell's concept of ultrasociality

overcame the difficulty with E. O. Wilsons's

rather broad categorization of the more so-

cial animals.

6. Although the concept of urban humanity

as insect-like superorganisms is an old one,

its modern revival is primarily due to

Campbell. Recent expansions of Campbell's

concept include those by Genet, Richerson

and Boyd, and Wright.

7. The concept of cultural group selection

and its controversial history is treated at length

by Sober and Wilson.

8. Although Darwin's launching of biologi-

cal evolution is well known, his initiation of

the study of cultural evolution is less well

known and lay fallow for over a century.
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9. The modem revival of cultural evolution-

ary theory has been spearheaded by Robert

Boyd and Peter Richerson.

10. The "myth of the peaceful savage" has

been shown to be incorrect through anthro-

pological research. See Keeley.

1 1

.

Sober and Wilson.

12. Sharpe. p. 127.

13. As quoted in Sharpe, p. 134.

14. The characterization of humanity as a

"crude superorgauism" is taken from

Richerson and Boyd.

15. The conceptialization of humanity as

the "chimpanzees who would be ants" is my
own. See Genet.
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Understanding Morality in the Religion-and-Science Context

Iljoon Park
Boston University School of Theology

Recent developments in biotechnology require reldefinition of human "being." In this

paper, the author suggest that the term "human being " is substituted with "human between-

ness. " This substitution emergesfrom a philosophical/theological reading ofbiological texts,

such as those by E. O. Wilson, Ernst Mayr, Richard Lewontin, and David Slan Wilson. Tlie

betweenness is possible only by the bodily integration (i.e., inclusive fitness or causal effi-

cacy). Yet the need of the integration already presumes the complexity and overlap of the

betweennesses (reciprical altruism orpresentational immediacy). The Confucian understand-

ing ofmorality as the integration o/Tao ( ££ ^^^ Way) andTe (i*. Virtue) shows the possibility

of seeing human "being" as human "betweenness, "—that is, human "being" as the actual-

ization ofplural li f f^ ) in the bodiliness (^ ).

Introductory Reflection

My experiences of the xenotransplanta-

tion lab placement seminar and the "religion-

and-science" class have offered me a new per-

spective to see the world differently than be-

fore. The experience of the xenotransplanta-

tion lab brought me a moral/ethical confusion

from the lack of moral/ethical criteria for di-

rectly judging bioethical dilemmas and prob-

lems. The class in religion and science has

offered me how the current science, that is,

biology, has explored human morality and its

social nature. Together, the class and the lab

placement have led me to think about human

moral sense and about how religion and phi-

losophy explain it. Although looking at cog-

nitive science and bioethics have really been

helpful for me, I do not mention them because

they lie outside the scope of this paper.

Xenotransplantion shows a vision of a

human beings hybridized with cells or organs

derived from pigs. It is a vision in which the

human being seems to become an immortal

being, who would be able to extend life until

she or he wants to die, by continuously re-

placing old and worn-out cells and organs with

new ones. It would be the fulfillment of the

longest-held wish of himian beings: to be

immortal or to be divine, by manipulating the

natural processes of life. At first, it seeined

so. at least to me. In other words, xenotrans-

plantation seems just to repeat the myth of

human beings as "the masters of all creation."

when our global community does not have a

"reverence for all life."

'

In fact, there have also been some nega-

tive perspectives of xenotransplantation. Ac-

cording to those perspectives, in short, xeno-

transplantation is the violation of "a line that

should not be crossed" because it will just

intensify a desire to increase financial inter-

est.' In other words, commercial cross-spe-

cies transplantation, including xenotransplan-

tation, would just lure into "huge financial in-

centives for biotechnology and pharmaceuti-

cal companies." ^ The cost of xenotransplan-

tation is expected to outweigh the benefit it

promises to offer ($250,000 per operation in

1995)." In this sense, xenotransplantation is

just for the chosen.^

Further, there is no evidence that research-

ers have overcome the infection problems

derived from xenosis. There are ample evi-

dences in the history of medicine that the

crossing over of species boundaries can cause

fatal medical disasters.^ In the case of xeno-
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transplantation, there are currently no ways

"to screen for all aniinal-specific diseases" and

to avoid "a lethal unknown virus" that can

escape our vaccination and testing programs7

Worse, no way to predict the possible results

from xenotransplantation with regard to its

long-term negative effects. Further, accord-

ing to the report of the Institute of Medicine

in June 1996, it is not possible to

biotechnologically produce "germ-free" (or

pathogen-free) animals.^

Moreover, even if researchers can orga-

nize a regulatory system to monitor the re-

cipients of xenotransplantation and his/her

family and intimates and to prevent the spread

of unknown disease, there is no guarantee for

it because "weak regulatory oversight, and

human error and negligence" cannot be com-

pletely eliininated.^ Given oiu- society's poor

ability to manage "the consequences of mod-

em science and technology, including the in-

creasing lethality of military weapons, envi-

roimiental pollution, rainforest destruction,

exponential population growth, and AIDS,"

we cannot honestly but ask ourselves

"whether we have the wisdom and moral

matiuity needed to deal with the consequences

of xenotransplantation and related genetic

technologies." '°

Selfish motives cannotforever be elimi-

natedfrom human nature; but, according

to this multilevel selection theory, humans
can increase altruistic motives voluntarily,

so as to increase the fitness ofthe group.

Macroscopically, the above problems are

not confined to xenotransplantation. Rather,

any human development of sciece and tech-

nology more or less accompany some of them.

All human activities including xenotransplan-

tation have caused probably by our inborn

biological drives. In this sense, science and

technology can be seen as the expression of

our deliberate action (^^ yii-wei). The

deliberate action (^^ yu-wei) includes the

re-fonnation of our naturality artificially."

That is, our deliberate action ( ^^ yu-wei)

as well as the action of non-action (
pte^ wu-

wei) also belong to our naturalness of life. In

this sense, we cannot simply reject the bio-

technology. If it is worth enough to improve

our life situation, we need to think positively

about it.'- For example, the treatment of

Parkinson's Disease by xenotransplant tech-

nology would contribute to the well-being of

the global community. No disease is an indi-

vidual matter. In a family, when one member
gets sick, it at least influences everyone else

in the family. In this sense, the benefit of treat-

ing a disease is communal.

The real problem is the fact that himian

beings are not good enough to build a relevant

moral virtue for handling the emerging prob-

lems from the new scientific/medical tech-

nologies. Moreover, they do not have any ob-

jective criterion to evaluate the virtue of each

person. Although the concept of virtue can

offer an orientation towards a solution, it does

not offer any details. In this context, religios-

ity needs to have a more practical perspective

toward problematic situations. This is the real

problem I see when I look at the matter of

xenotransplantation. Can a relevant moral

framework be built in

order to discuss human
actions (^;@ yu-wei)

and wisdom (ft^ wu-

wei). Again, the current

problem seems to lie in

a "lack of a moral frame-

work" to "form moral in-

tegrity." '^ Although the

B above negativejudgment

" on xenotransplantation,

on the one hand, and science and technology

in general, on the other hand, raises many
questions, all the questions seem to suiiuna-

rize in the following two questions: Who are

we? and what is the limit of human activity

(manipulation)? These are the questions of

the moral integration. These are what reli-

gions have tried to answer throughout their

histories. Traditionally, the religious forms
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of the two questions are: Why is there some-

tliing rather than nothing? and. Is everything

possible if God does not exist? Can the pos-

sible religious answers to these questions

bring us a practical ethical option to solve the

current moral dilemma caused by the rapid

development of sciences and biotechnologies?

These days, some biologists seem to an-

swer these questions."* However, their an-

swers seem to be very antagonistic to religion

and philosophy. Moreover, their definition

of religion seems to be very strange to me.

For instance, the conservative and narrow

spirituality of the Southern Baptists, against

which E. O. Wilson himself stands, is a very

tiny part of all the religions in the world. Fur-

thermore, their answers do not seem to say

anything new, because the biologists' discov-

eries about morality are things that many of

world's religions have always emphasized.

However, it does not mean that religion gives

any clear answer to the problems or that sci-

ence cannot produce a solution. Rather, a way

of consilience across the boundary between

science and religion needs to be found. From
a unified wisdom in human activities, some

practical options for the futile can be devised.

Nevertheless, we theologians need to keep

in mind that, when religions lose a flexibility

to see actual situations, they are going to face

a threat of disappearing. This is the futuric

vision Wilsonian sociobiology offers,'^ and

theologian Willem Drees recommends that re-

ligions—including theologians and philoso-

phers—take science seriously.'^

Biological Explanation of Morality

Biologist Ernst Mayr tries to distinguish

the ultimate causation from the proximate

causation in explaining morality and ethics.'^

His explanation of morality and ethics is based

on the distinction between inclusive fitness

altruism and reciprocal altruism}^ Mayr's ex-

planation offers a chance to distinguish mo-

rality from ethics on the basis of the distinc-

tion between inclusive fitness and reciprocal

altruism. By doing so, Mayr tries to avoid a

kind of biological reductionism, a biology-

based systematic analysis of social and cul-

tiu-al phenomena. Mayr's understanding of

the origin of human ethics emphasizes the

importance of learning. That is, inclusive fit-

ness is a small part in human ethics. Rather,

the inborn tendency should be developed by

learning. Thus, the role of culture is empha-

sized more than inborn genetic mechanism,

although the latter is the basis of the former.

By contrast, Wilson's concern''^ lies in

making a tight junction between genes and

cultures, thus making biology predictive sci-

ence. For Wilson, sociobiology is "the sys-

tematic study of the biological basis of all

social behavior." ^° This has led other scien-

tists and humanists to see Wilson's sociobiol-

ogy as a program of strongly reducing all so-

cial behaviors, including cultures, to biologi-

cal or genetic mechanisms. In fact, Wilson's

methodological reductionism is to make sci-

ence predictive, because, for Wilson, the value

or meaning of science lies in its "predictive

power," not in its "true description." -' Thus,

by understanding the biology of human inbom

genetic mechanism, the future can be influ-

enced on the basis of scientific prediction

about the workings of the genetic mechanism.

That is, the understanding of the inbom (ge-

netic) tendency for inclusive fitness should be

more emphasized; the understanding of inclu-

sive fitness is prior to learning and should be

the basis of learning, because learning is car-

ried out on the basis of the predictability of

inbom tendencies for inclusive fitness.

However, for Lewontin, "God is in de-

tails, that is, good science is based on care-

fully established facts, not on ambitious mod-

els." " For Lewontin, there is no way to make

any science predictive.^ It would end in mak-

ing scientific theories into mixtures with so-

cial and political ideologies. Rather, focus-

ing the facts known thus far, we should try to

ease the difficulties of contemporary life situ-

ations, such as overwork and low wages, ac-

cording to whatever we perceive of as envi-

ronment. For Lewontin, the role of science

is to describe accurately the real world with

its complexity and multilayeredness. The live

complexity of reality should not be reduced

in order to make a theory that describes it.

Any theory that disregards the complex as-

pects of reality is "bad science." ^^ Thus, for
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Lewontin. the Wilsonian project of sociobi-

ology belongs to the category of bad science.

in that it seeks the predictability of human

social behaviors.

For the multilevel selectionists. Elliott

Sober and David Slan Wilson.-^ the basic

mechanism of altruism is inclusive fitness.

Reciprocal altruism may be a secondary

mechanism. To increase the fitness of group,

the secondary mechanism intensifies the al-

truistic motives and behaviors in the primary

genetic mechanism of an individual in the

group. In this process, there are no singular,

but only plural, motives in human moral be-

havior. Selfish motives caimot forever be

eliminated from human nature; but. accord-

ing to this multilevel selection theory, humans

can increase altruistic motives voluntarily, so

as to increase the fitness of the group, the in-

flated self that sets up a boundary between

the Other (identified with "my" -self) and the

other (abjected as "someone-else-self).

Moreover, this group selection process can

take place both on the genetic and cultural

levels. Although this multilevel selection

theory does not show the tight connection

between genes and culture, the secondary

mechanism can increase the frequency of al-

truistic behavior by complementing the pri-

mary biological mechanism through social

structures, laws, moral imperatives, and so on.

Thus, this multilevel selection theory shows

a rough picture of the interaction between

genes and cultures; and, in my view, this pic-

ture is very much closer to the Wilsonian

project than to Mayr and to Lewontin, in that

genes and culture are really interconnected

with each other.

All of the biological theories exclude any

religious and philosophical explanation from

their understanding of morality and ethic. All

of them think that no religious explanation is

any longer needed to explain the meaning of

life and the justification for morality. For

theologians and philosophers or humanists,

these arguments sound very strange, because

what the biologists think of as religion seems

to be incredibly narrow, and also because what

the biologists have discovered as "new" about

morality and meaning of life does not seem

to be anything new. Biological theories do

not take theology and religion (and philoso-

phy) seriously enough.

Nevertheless, the scientific explanations

of morality are sufficiently clear to allow a

rough picture to be drawn about interconnec-

tions between genes and culture, and the re-

lation between body and mind. This picture

seems to offer a starting point for the integra-

tion of religion and science. In Whitehead,

this interconnection between genes and cul-

ture, between body and mind, is expressed as

"causal efficacy"; and in Confucian thought,

it is expressed as the unification of body and

mind through moral self-cultivation. The

causal efficacy matches with the interconnec-

tion of genes and culture, and moral self-cul-

tivation seems to be a religious contrast to vo-

litional evolution, especially in E. O. Wilson's

thought.

Philosophical and Religious Expla-

nations of Morality in Terms of

Human Bodiliness and Betweenness
All these biological explanations are cen-

tering on the "causal efficacy" or "human

bodiliness" of morality. We humans are bio-

logical beings. Our cultural architectures may

be historical extensions of our biological

mechanism.

None of the above biological explanations

of morality allows theology or philosophy to

offer wisdom for the future of human beings.

For example. Wilson has a certain moral aim

that is "a quantitative explanation of all as-

pects of human social behavior [to be] able

to formulate a trajectory of mankind's future

(as a substitute for divine prophecy)."^ Thus,

his moral task is to exclude "the divine spirit

and other extraneous agents" from the expla-

nation of human nature and also to explain

divine revelation in terms of the "quantita-

tive explanation," because Wilson thinks that

both theology and Western philosophy are

currently unable to offer the needed wisdom

for the future of humankind.-^ By doing so,

Wilson puts science at a position of impor-

tance higher than the humanities and social

sciences, exaggerating that only science "pre-

188 The Journal ofFaith and Science Exchange, 2001



scribes the correct values for us." ^ Mayr
shares, at least in part, the same spirit. His

explanation of morality and ethics never of-

fers even a tiny space for religion and theol-

ogy. In Lewontin's framework of gene-or-

ganism-environment interaction, there is no

need for seeking anything transcendental.

What we have to do is back to our ordinari-

Religious morality hasfor a long time

emphasized the importance ofmoral self-

cultivation through learning and study

and the improvement ofmoral propensity

through the bodily practice ofmorality.

ness to solve the prohlertis on the basis of the

existing established facts.

Here, the theologian cannot but ask: Does

biological science do a sufficient job in explain-

ing morality? Is this kind of biological expla-

nation of morality really new? Is it fair to say

that theology and philosophy have lost their

power to offer wisdom for humanity? From

the perspectives of theology and philosophy,

the thing that is "in the details" is actually the

devil, not God.-'' If science is to be taken seri-

ously, then the same seriousness ought to be

paid to religion, theology, and philosophy.

In this paper, the philosophical and reli-

gions explanations of morality that I take are

centered on ordinary human life. Philosophi-

cal explanation focuses on the bodily aspect

of human life, emphasizing creativity. Reli-

gious explanation mainly deals with the tran-

scendental, trying to figure out how the tran-

scendental intrudes into our ordinary life.

Both philosophical and religious explanations

are seen as two sides of the same coin.

Both the philosophical and the religious

explanations show that moral integrity is the

result of inborn tendencies combined with

learning.^° Indeed, for religion and philoso-

phy, religious morality has for a long time

emphasized the importance of moral self-cul-

tivation through learning and study and the

improvement of moral propensity through the

bodily practice of morality. Thus, for Confu-

cianism, morality has always been a matter of

knowing Tao ( £g ) and of practicing it by

accumulating Te (
f* moral energy to flow

out).

The moralistic interpretation of

wtiitetiead's ptiilosophy of organism

In Whitehead's philosophy of organism,

morality heavily depends on the feelings of

the subject-superject.^' In

the process of the subject-

superject, the actual entity

decides what it is itself "in

virtue of its feelings." ^^ It

is the decision of its future

relevance.^^ The selection

or decision of an actual en-

t. tity in term of its feelings is

understood by "our notion of moral responsi-

bihty."^ The process as a selection is required

by "the depths of life."
^^

On the one hand, morality in life lies in

the facts that "life is robbery" and that "the

robber requires justification."^^ In this con-

text, life is "a characteristic of 'empty

space. '"^^ Thus, morality is a response to "a

certain social deficiency," which always ex-

ists between living beings. ^^ On the other

hand, the fact of evil ultimately lies in the

fact that time is "a perpetual perishing." ^^ It

means that the process in time unavoidably

accompanies with selection. Thus, selection

is "at once the measure of evil, and the pro-

cess of its evasion." '*^ By this selection, the

actual entity completes its objectification.

Thus, the whole process of an actual entity

is the process of admission and elimination

for future relevance. In this sense, the deci-

sion of an actual entity is "a decision refer-

ent beyond itself," one anticipating its ob-

jective immortality."*' In this sense, morality

lies in a decision for future relevance, and it

is the process of passing on creativity. This

image of creativity offers the image of hu-

man beings as responsible decision-makers

and, thus, as a co-creators; and this image of

co-creator provides a very common motive

for developing an overall moral framework

in an age of biotechnology.'*- My religious

vision of human "betweenness" puts a ques-
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tion mark on this image of human beings as

co-creators.

For Whitehead, morality is basically a re-

sponse to biological and cultural past inherit-

ance. Nevertheless, the moral decision of an

actual occasion cooperates with the initial aim

from God's primordial nature. The transmu-

tation of causal efficacy into presentational

immediacy means this cooperation of the ac-

tual occasion with God's initial aim. From

this perspective, inborn ^,

tendency and learning

both belong to the cat-

egory of causal efficacy.

It is the cooperation with

the initial aim that

transmutates causal effi-

cacy into presentational

immediacy. In other

words, the concrescence

of an actual occasion is £<.

wider than that of open behavior program or

epigenetic rules. Nevertheless, it is not just a

"developmental noise" at the level of mol-

ecules, because the initial aim is guidance for

the actual occasion and because it comes from

the awareness of the whole cosmic process—
simply put, from God. In a sense, Lewontin

is right in that the interaction between genes

and environment does not completely explain

reality; but neither does the developmental

noise completely explain the concrescence of

the actual occasion.

Confucian interpretation of morality in

terms of human betweenness
Humans live in every unified eventuation

of "bodiliness" and "betweenness." Human
bodiliness roughly means that all human ac-

tivities are based on their bodies. Human ac-

tivity always seems to have its "oughtness",

whose origin is not clear for the present.'*^

Human activity is an intersected occasional

unification of the bodiliness and the

oughtness, and this unity consists of human
relations. If a certain behavior is detached

from its life situation, the question of the

oughtness never comes up. Conversely, be-

cause a person is always in life situation, he

or she cannot escape the question of

oughtness. This oughtness comes to us

through the betweeimess. There are you and

I. Between you and me, there is nothing if

we think we do not have any relationship.

However, even in this case, there is a rela-

tionship between us, because both of us are

human beings. Thus, between you and me,

there is the betweenness of human being,

which seems to require at least propriety for

the category of human being.''^ In most cases.

This image ofco-creator provides a very

common motivefor developing an overall

moralframework in an age ofbiotechnol-

ogy. My religious vision ofhuman ^^be-

tweenness^^ puts a question mark on this

image ofhuman beings as co-creators.

the betweeimess relation is mistakenly seen

as a singular or monolithic state between two

persons. However, human relations between

two people are more complex, because my
relation with you consists, for example, of the

between-professor-and-student relationship,

thebetween-White-middle-class-and-Yellow-

lower-class relationship, the between-Chris-

tian-sister-and-brother relationship, and so on.

Each relationship is termed "betweenness,"

because it describes the relational space-be-

tween-people. In this framework, relationality

or interpersonality is a very huge complex

consisting of many betweennesses that impose

the oughtness of each relation on the related

persons.

All the biologists mentioned in this paper

agree that genes, organism, and environment

are all interacting. The organism integrates the

biology of the body and culture by the open

behavior program or by epigenetic rules, or it

just functions as the "developmental noise"

on the level of molecules. A consensus among

these biologists is that morality is the com-

bined development of inborn tendencies and

learning. Even in Lewontin, the developmen-

tal noise, which produces organismal varia-

tions, is formed as neural connections during
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development. The formation of the connec-

tion may seem to be a random process from

the perspective of a determinist. but it is

formed by an inborn mechanism and its trans-

mutation of environmental signals into mo-

lecular signals. It does not preclude a possi-

bility that the environmental signals include

signals formed by learning. The contentions

between the biologists concern whether the

interaction can be regulated voluntarily by

human interventions and whether the inter-

ventions can be done in a predictive way.

The answers of Whitehead and Confu-

cianism are: microscopically, "No" to both

of the questions; but macroscopically, "Yes"

to both. The exact pathway of the transmu-

tation of causal efficacy into presentational

immediacy cannot be determined. Also, there

is no universal principle to integrate all the //

( IM betweenness[es]) within chi ( ^ bodi-

liness). Always, the integration of // and chi

into human mind is highly context-sensitive."*^

Nevertheless, the human mind can discern the

initial aim among its causal efficacy and pre-

sentational immediacy. The ability to discern

it or to have jen (t humanity) is very likely

an inborn mechanism called "moral sprout"

by Mencius.'^ It should be developed by

learning."^ Whether the interference of the

inborn moral tendency by learning can be ge-

netically stored and transmitted to the next

generation is totally a scientific question, but

at least on the level of culture, it is surely trans-

mitted."'^ It is the reason many of human so-

cieties have had an ideal of moral society.

Thus, Wilsonian vision of volitional evolu-

tion is at the discretion of later scientific dis-

coveries. However, his reasonless antagonism

against religion and his insistence of the re-

placement of religion with the evolutionary

epic are unfortunately very quick-tempered.

Here is my contention: Is the initial aim ex-

plained well by the biological explanations?

Even Wilson sees the role of the initial aim,

which is the divine (or sublime) vision of hu-

manity. The volitional evolution has been car-

ried out in terms of human vision of the Great

Whole.'*^ The evolutionary epic does not add

anything to this religious vision, nor can it

replace the vision as the guiding hand of hu-

man voluntary evolution.

A Religious and Philosophical

Response to Biological Morality

When morality is seen as "connected to

the genes responsible for the human essence,"

it is in fact "nothing but a self-serving for sur-

vival," because it is anyhow to increase the

fitness of an individual as a provenance of

auto-affection or a group as the extended iden-

tification of the "I" in terms of self-sameness.^

It may be a mere variation of hedonism, ac-

cording to which the ultimate desires are af-

ter all "the desires to obtain pleasure and avoid

pain." ^' Egoism leads the ultimate goals,

whether consciously or unconsciously, to a

"self-directed" one.^- However, we know that

we sometimes act altruistically, although we
are never absolutely and always altruistic.

What really matters here is how we can in-

crease the frequency of the operation of al-

truistic motives in our lives. How do we make
our motives other-directed? Although Wil-

son says that it is possible by knowing biol-

ogy, it is an ever-impossible project to make

people other-directed or altruistic by any ar-

tificial instrumental means. It is a matter of

self moral integrity through moral self-culti-

vation.^^ It is the matter of knowing the tran-

scendental amid the affairs of life— not the

transcendental into the other world, but that in-

to this world. How do we know it? Here lies

awe in front of mystery in our walking on the

Wayiil Tao).

Achieving self moral integrity is the mat-

ter of discerning the initial aim of God's pri-

mordial nature by an actual occasion within

the range of causal efficacy and presentational

immediacy. Eternal objects show God's mind,

although God's initial aim is always chang-

ing as we actual occasions are always chang-

ing. Although Lewontin thinks that it is im-

possible to make biology predictive, it is pos-

sible for us to get wisdom for the future in

the interaction between actual occasions,

causal efficacy, presentational immediacy,

and the initial aim. What we can get is not

predictive information but wisdom that is

shown to us as the initial aim. Achieving the
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self moral integrity also is the matter of get-

ting Te ( -f* virtue). Te is the integration of

the countless // ( Jf ) in the bodiliness ( 'M ),

and by doing so, it makes all the people ben-

eficial because Te flows naturally out of the

person and influences others, encouraging

them to follow Tao.

All of our motives are probably biologi-

cal, because inclusive fitness is the ultimate

goal of all the organisms. However, this in-

clusive fitness is maintained by secondary

behaviors— at least, in human cultures. In

human societies, reciprocal altruisin is more

prominent, as Mayr sees. It is not surprising

that almost all religions have emphasized the

coimnunality of human beings. Although

Confucianism expresses the reason for moral

integrity in the realm of the sublime, it never

sought for integrity itself. Without actualiz-

ing in ordinary, complex, human relationality,

anything called Tao is not Tao. Although

Wilson believes that religions and their sa-

cred mythologies can be replaced by "the epic

of evolution," the Sociobiology project just

shows how we can increase our fitness for the

future. It is Wilson's idea of volitional evolu-

tion and predictive science; that is, his vision

of volitional evolution involves the increase

of inclusive fitness as an extension of funda-

mentally egoistic motives, regardless of indi-

vidual or of group. However, the genuinely

altruistic motive emerges from a level differ-

ent from inclusive fitness, as Mayr mentions.

Nevertheless, theologians must take sci-

ence seriously.^ Theologians need to accept

that science literacy is very important.^^ In-

deed, methodological reductionism should not

be confused with metaphysics of reduction-

ism.* We theologians also analyze things.

The real truth, God, is beyond our determi-

nateness. God is the indeteraiinate.^^ Truth,

indeed, is unnamable. In order to see Truth,

we are analyzing it and reducing it in the form

of value. A simple (theological or philosophi-

cal) resistance against reductionism, whether

methodological or metaphysical, does not help

theologians to criticize science. A good criti-

cism should always recognize advantages and

disadvantages at the same time and be bal-

anced. In this sense, one needs to remember

that bodily self-cultivation includes study of

things. We need to be informed of science.

Without enough information and knowledge,

wisdom does not come to us. Thus. Chu Hsi

emphasized the importance of the investiga-

tion of things and the reflection on them.^

Also, we need to be sensitive to the con-

text. Tao does not exist without the common
affair. To keep concentrating on my personal

and ordinary matter will disclose the mind of

Tao. It does not end in my private enlighten-

ment because personality already abides in the

betweennesses. In this interconnected living,

we need to discern the "constant mean." ^ In

fact, in a society where a fact and its utility

are not clearly separated but rather intimately

connected, a mere statement of fact is "never

really a 'mere' statement of fact." ^ That is,

scientific truth is "not dependent on particu-

lar individuals," but rather "the criterion of

truth is a communal one. "
^' In this situation,

one clear possibility of preventing the misuse

of science for political ideology is "to keep

the public better informed." ^- The uncritical

close tie of our moral judgment to the latest

scientific knowledge will just reinforce our

unconscious (social or political) ideologies.^

In this sense, "a moral/political debate around

the potential implications of science may be

the only possible way to go." ^ It will make

science healthier.
^^

Back to ordinary life

Moral integrity exists in our ordinary life,

neither only in our genes nor only in our en-

vironment, nor only on the level of mol-

ecules. Morality is the matter of the integra-

tion of all the level of life in ordinary life sim-

ations. It is the unification of Heaven, Earth,

and human mind in human ordinary life. All

the pathways of causal efficacy cooperate in

this unification. In ordinary life. Heaven's

mind is manifested in our betweenized pat-

tern of relations through our moral courage.

This can be seen as the creative unification of

God's creative act and human mind through

the Creator-created determination.^

Indeed, ordinary life is the scene of bioet-

hics.^'' Without referring to ordinary life, our
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oughtness seems to be groundless. This

oughtness arises when I look at the face of

the other. The relationship between my/self

and the other is betweenized, for example,

through the husband-wife pattern. What I

ought to do in this betweenness is very con-

text-sensitive. There is no universal principle

or norm for the action. However, I feel hu-

manity ( iZ ) in the betweermess. In this

ordinary life, moral integration is a very long

process, maybe a life-long one. We may fail.

Nevertheless, I wander amid wonder.^ This

awe in ordinary life cannot be reduced to mere

developmental noise.

Also, one needs bear in mind that human

hands are hidden behind all the activity of

human beings, including scientific activity.^

These hidden hands should be brought to vis-

ibility into ordinary life for all to see. They

should be visible to the eyes of others because

there is humanity abiding in the hands. The

unity of humanity and the hands is the ideal

of moral integrity ( ^'^Pfria— ). When
knowledge and action are united as human-

ity ( "fZ ) in human mind, everything is per-

mitted, because God (or Heaven and Earth)

is there. The locus of the transcendental God
is ordinary human life. The investigation of

things (study and learning) leads us closer to

God.
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The Paradox of the Self and its Implications for Concepts of Personhood:

Contrasting Cont emporary Theological and

Psychological Approaches to an Old Problem

Leon Turner
Queens ' College

The UniversiTy ofCambridge

It is a widely accepted principle in both theology ami the human sciences that the self, though

each person perceives him- or herself as a singularity, is also characterized by multiplicity. The

author analyzes this apparent paradox as it appears in contemporary social cognitive psychology

and in Christian theological models of the person that are grounded in the doctrine of imago Dei.

He argues that, whereas there are evident differences in the psychological and theological concep-

tions of the nature ofpersons, both disciplines endorse concepts ofpersonhood that are character-

ized by a dynamic process of self-unification. Thus, the conceptual divide alleged to exist between

theological and secular scientific models of the person may not be as pronounced as numy suppose.

introduction

A paradox lies at the heart of this essay.

Although persons perceive themselves to be

whole, seemingly unified, continuous

singularities, both contemporary psychology

and Christian theology seem to accept that

what has come to be refeired to as the self is,

at best, multifaceted and, at worst, fragmented.

As with so many issues relating to the study

of the human self, it is a paradox with an an-

cient pedigree. Allusions to the multiplicity

of the person are readily identifiable in his-

torical and contemporary philosophy and the-

ology and are especially prominent in twenti-

eth-centur>' psychology.

It is commonly supposed that theological

conceptions of the self are at odds with scien-

tific conceptions. In mainstream secular psy-

chological science, at least, contemporary

metaphors for mind and self have largely re-

placed traditional concepts inspired by Chris-

tian theology. Evocative terms such as '"soul,"'

"spirit." and "essence" have given way to a

mundanely anatomical language that frames

the modem cognitive, self against the back-

ground of "memory stores." "modality-spe-

cific mental modules." and "patterns of dis-

tributed neuronal activation." Less pointed,

even, than the "id" and "ego" of Freudian psy-

choanalysis, these have proved to be im-

mensely important concepts that have yielded

a great deal of insight into the functioning of

the individual, but seem far removed from

everyday experience. The conceptual speci-

ficity and value-neutrality that is. purportedly,

inherent in modern psychology is a welcome

development in the search for a fuller under-

standing of the real inner person; but there is

still, arguably, a need for theories that cap-

ture the elusive not-readily-quantifiable as-

pects of the sense of self as it is actually ex-

perienced. It is just these facets of the person

that have been elaborately described in the

writings of countless philosophers and theo-

logians; and, though these are often portrayed

as outdated, overly value-laden or irrelevant

to current psychological theorizing, psycholo-

gists should not dismiss this body of theories

too quickly.

It is not just psychology and the secular

philosophy of mind that has overlooked the

importance of a dialogue with theology. Or-

thodox Christian theologian John Zizioulas

notes:
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The attempt to supplant Christianity in

whatever concerns the dignity of man
has succeeded in detaching the concept

of the person from theology and uniting

it with the idea of an autonomous
morality or with an existential philo-

sophy which is purely humanistic.

Thus, although the person and "per-

sonal identity" are widely discussed

nowadays as a supreme ideal, nobody
seems to recognise that historically as

well as existeinially the concept of the

person is indissolubly bound up with

theology.... The person both as a

concept and as a living reality is purely

the product of patristic thought.

Without this, the deepest meaning or

personhood can neither be grasped nor

justified.'

He is not alone iu holding this opinion.

-

There are, certainly, difl'erences between

Christian theological and psychological ap-

proaches to the self, foremost of which is the

theological attestation that true personal

wholeness can be attained only through ''sal-

vation. ' The doctrine of imago Dei seems to

have crucially important implications for this

concept. Since humankind is created iu the

image of the triune God, in whoin inheres a

perfect unity of Persons, overcoming es-

trangement from God through salvation and

thereby becoming a member of the kingdom

ofGod would seem to entail the essential imity

of the person. Secular psychology, at first

glance, does not seem to hold the goal of self-

unity in such high esteem. However, it is

possible, I believe, to delineate certain simi-

larities in their respective approaches to

personhood and the assuined multiplicity of

the self that underlies it. There may be, there-

fore, considerably more common ground than

many are prepared to acknowledge.

Here at the beginning, 1 wish to clarify

the typology that I will employ throughout this

essay, since the tenns "person." "self." and

"identity." have become somewhat confused

in recent times." "Person" is the most over-

arching of these terms, and denotes the sum

total of the component parts of any human

individual, including the physical body, the

mind, the sense of self and identity.^ "Self."

to adopt Rom Harre's definition, will "...do

duty for the many aspects of personal being

that appear in personal and private regard.'"''

"Identity" will here be taken to refer to those

public and private aspects of the way an indi-

vidual person conceives him- or herself and

is conceived, in relation to other persons and

the physical world.^

Below, 1 shall contrast social cognitive

psychological theories of huinan individual-

ity with those contemporary theological ap-

proaches that are grounded in the doctrine of

imago Dei. \ will first establish that both dis-

ciplines conceive persons to be physically

embodied individuals-in-relation, in which

multiple senses of self inhere.* 1 will then

argue that both disciplines identify

personhood with a dynamic process of self-

unification, and, thus, they exhibit a degree

of similarity in their respective solutions to

the paradox of the self.

The Disunity of the Self in Psychology

and Theology

It is a fundamental tenet of much of con-

temporary psychology that a multiplicity of

self underlies the individual person. In mod-

em psychology this idea first arises in the

work of W'llliam James, who divided the con-

cept of the whole self into "I-component" (the

"pure ego") and "me-compouent" (the "em-

pirical self '').'^ .fames further subdivided the

"empirical self into three constituent parts,

which he claimed were organised hierarchi-

cally—the spiritual self at the top, the (plu-

ral) social self in the middle, and the material

or bodily self at the bottom.'" James also be-

lieved that the "I" of the self represented the

"active agent." able to shape its own destiny,

and is. therefore, better conceived as a pro-

cess, or verb, than as an entity. This contrasts

with the empirical self, portrayed as the sub-

jective interpretations of the individual's ex-

periences.

For James, multiplicity and perceived so-

cial self-evaluation go hand in hand, hence his

famous observation that a person could be

considered to have "...as many social selves

as there are individuals who recognise him and

carry an image of him in their mind." " This

idea was elaborated upon in the theories of

the symbolic interactionists, Charles Cooley
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and George Herbert Mead, and continues to

fomi the basis of the vast majority of con-

temporary social psychological models of the

self.'- According to these theorists, the self is

better described as a multiplicity, developed

through the subjective interpretation of the

reactions of others in a social context, and

continually reconstructed on the basis of new
social experience.'^

There are, certainly, differences between

Christian theological and psychological

approaches to the self foremost of

which is the theological attestation that

true personal wholeness can be attained

only through ^^salvation.

An "I/me" distinction remains prevalent

in contemporary writings, though James's

concepts of the pure ego and empirical self

have not weathered as well. The "T" of mod-

em psychology, which refers to the "self-as-

knower." or the "experiencing subject." is

contrasted with the "me," meaning self-as-

known, or the object of experience: and the

two are usually portrayed as co-existent and

co-determining. "* As George Herbert Mead
obser\'ed, "If the 'T' speaks, the "me" hears.

If the "I" strikes, the "me" feels the blow." '^

In the last fifty years, cognitive psychol-

ogy, which has its theoretical foundations in,

and draws its conceptual inspiration from, a

computer metaphor for mind, has initiated a

new era in research on self. Social psycholo-

gist H. R. Markus has argued that the self is

more accurately described as a collection of

interrelated "self-schemata," each of which or-

ganizes and encodes specific information re-

garding perceived personal knowledge or in-

terpersonal relationships. Schemata are,

roughly speaking, structured clusters of con-

cepts relating to one's knowledge of stereo-

typical simations; they are well-established

entities in cognitive psychology. According

to this model, multiple conceptions of self

exist, not all of which are available at any one

time. Markus prefers to emphasize "work-

ing," "on-line," or "accessible" self-concepts,

whereby the self is a dynamic and pluralistic

strucmre that remains continually active and

in perpetual flux.

Each of these theories of self is compat-

ible with the conceptual typology outlined

above. So. how well do these secular psy-

chological approaches to the

human subject correspond

to those of contemporary

Christian theology? Cer-

tainly, there is an ancient

Christian theological tradi-

tion of conceiving the per-

son as a multifaceted entity.

Augustine's theology of the

soul, for example, presents

several different ways in

which this might be ex-

pressed. Each person, he alleges, is consti-

tuted by matter and spirit, characterized by

both "outer" and "inner" aspects: and each

soul is constimted by many different levels

of being, each "struggling" for dominance

over the others.'^ In each case, the multiplic-

ity of the person is appealed to in order to

explain the continuit>' of humankind with the

rest of creation, but also to distinguish it and

to explain its unique standing in relation to

God. Such prominent philosophers and theo-

logians as S0ren Kierkegaard. Emmanuel
Levinas, Paul Ricoeur. and Paul Tillich have

each, at some point, discussed the finite frag-

mented existence of the person in relation to

the infinite unity of God. Disunity, it seems,

is everywhere.

However, perhaps the most fruitful strand

of contemporary theological thought to ac-

knowledge the various multiple facets of the

self can be identified in discussions of the

iniago Dei, and it is primarily tliis body of

theories that I shall contrast with contempo-

rary psychological thinking about the person.

Clearly, the interrelationships of the three

Persons of the Trinity and the implications of

this for the imago Dei have frequently been

addressed in attempts to understand human
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persons. Sometimes, it has been assumed that

humanity as a whole bears the image of the

"social" Trinit}' (for example, in the work of

Jiirgen Moltmann), but many have attempted

to understand the imago Dei in as much as it

relates to the single, autonomous, multifac-

eted individual. I wish to focus on here on

this latter perspective. Protestant theologian

Alasdair McFadyen's book. Christian Theory

of the Indivichuil in Social Relationships, is

exemplary of such an approach, though many

have contributed to this general enteiprise.'"

Beginning with the presupposition that.

"Individuality. Personhood and selfhood do

not... refer to some internal and independent

source of identity, but to the way one is and

has been in relation," McFadyen argues:

[HJunian being is determined by the

relational foiTn proper to it. which may
be materially defined as being-in-

gratitude. This in turn implies that the

relational structure of human being is

one of openness to and for Gods
Word.'«

McFadyen's puq)ose here is to establish the

dialogical nature of the divine-human relation-

ship and the response of the person to God as

a "free-dialogue partner" in the context of this

relationship.

[T]he divine image, and the freedom
associated with it, are not qualities or

attributes which we can possess in

ourselves; rather, they designate a way
of being in relation.

''^

Conceiving the nature of God as Trinity,

McFadyen proposes an analogous theoiy of

individual being. He argues that the model

of the Trinity as a unique community of Per-

sons does not entail the autonomous individu-

ality of each Person, nor an understanding of

each Person as a specific mode of relation to

the other Persons of the Trinity. Instead, he

proposes that the Trinity subsists as "Persons

in relation and Persons only through relation.

Persons exist only as they exist for others, not

merely as they exist in and for themselves." ^^

This perspective is reflected in his understand-

ing of human persons as acquiring identity

through their relations with others. Persons

are individuals constructed through their in-

terpersonal relations with each other and with

God. He supposes that at any given moment

a person can be located at a spatio-temporal

point in a grid or network comprising the re-

lationships that are central to his or her social

world. At any particular time. then, the loca-

tion of the person is detenninative of the iden-

tity of that person at that time. Changing lo-

cation entails changing identity:

To enter a particular communication at

a particular point in a given exchange is

to make an implicit claim concerning

the social validity of such a contribu-

tion.... The social space and time it is

appropriate for "me" to occupy in each

case is different.-'

Although some elements of this theory are

similar to some of those secular psychologi-

cal theories discussed above, the grounding

of McFadyen's theory' in the imago Dei leads

to a distinctive difference— the core themes

of relationality and multifaceted identity,

which McFadyen believes define the person,

are grounded in the image of God as it in-

heres in the human. Where psychology sees

a two-way. mutually detennining relationship

between an individual and the others of soci-

ety. McFadyen's theological anthropology

sees a triune relationship between individu-

als, society, and God.

Even from this brief overview, then,

emerges a general consensus between some

contemporary secular psychologists and

Christian theologians that physically embod-

ied persons have multiple senses of self,

which are formed largely through their ex-

perience of interpersonal interaction. How-
ever, I now wish to show that neither secu-

lar psychology nor Christian theology nec-

essaiily dismisses the idea of a substantive,

enduiing component to the individual. Far

frotn it. Rather, the multiplicity of selves

can be ascribed specific content in as much
as it can be represented as real knowledge

about the person, even if this knowledge is

derived and distilled from social encoun-

ters— in which case, personhood itself is best

conceived, perhaps, as something substan-

tive beings do. rather than as a fixed un-

changing state of being. From this perspec-
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live, the substantive individual cannot be

separated from his or her beiug-in-relation.

This is. as will be seen, a widely endorsed

principle.

"

Personhood as the Unification of Self:

Identity in Psychology

Returning for a moment to Haire's con-

cept of self, he writes:

The self as an expression of the

singularity of the pomt of view of the

embodied person in perception, the

unity and structured pattern of the

contents of consciousness, is always

singular for every human being, in all

cultures. I f there are exceptions they

are in the realm of myth and mysti-

cism.-''

By this, he means that every person uses the

personal pronoun "I" in such a way that indi-

vidual people can somehow claim their expe-

riences for themselves and index them as

events in their own personal history. How.

exactly, should this assertion be squared with

the tacit acknowledgement that the self is ul-

timately a plurality? I shall argue here, that

this depends on pre- -

cisely how self-unity is

conceived.

There is no singular

universally agreed

upon conception of

self-unity.^'' One of the

best-established ap-

proaches to this prob-

lem, however, and ar-

guably the most suc-

cessful, is to adopt a

phenomenological ap-

proach to self-unity, as psychologist and phi-

losopher Dan McAdams does, and seek to un-

derstand it through the description ofhow one

derives one's sense of self.^ Several types of

theory have been proposed in this mold.

Some, notably the cogitive psychologist

Seymour Epstein, propose that the self is

analogous to an hypothetico-deductive theory

of how one relates to the world, and that the

unification of the self is promoted by one's

natural drive toward internal consistency.-''

Others suppose that a person's various selves

are structurally interconnected so as to form

a loosely integrated whole, giving the illusion

of unity, but continuing to exist as a multi-

plicity, each retaining the capacity for a de-

gree of autonomous functioning. This, in

Marvin Minsky's terms, is the "society of

mind." -^
It is similar to the preferred ap-

proaches of psychologists Seymour
Rosenberg and Francisco Varela.^

There is, however, a connnon denomi-

nator to almost all accounts of self-unity:

unity is not a static /^ro/^mv of the self: rather

there is a dynamic process of self-organiza-

tion at work.-'' Considering self-unity in dy-

namic terms, rather than as an attribute of a

superordinate entity, also offers an extremely

congenial theory of personal individuality

and uniqueness, which avoids the problems

of absolute relativism. Individuality, from

this perspective, subsists in the unique orga-

nizational pattern of a person's multiple

selves. McAdams's approach is possibly the

best developed, most systematic theory of

this kind.-^''

Sometimes^ it has been assumed that

humanity as a whole bears the image

of the '^sociaV* Trinity^ but many have

attempted to understand the imago

Dei in as much as it relates to the

single^ autonomous, multifaceted

individual

McAdams discusses the "T-self," in pro-

cess terms as "selfing." Remaining faithful

to the Jamesian concept of the T' as the "pro-

cess of being a self," McAdams defines the

verb "to self:

To self— or to maintain the "stance'" of

an "I"' in the world— is to apprehend

and appropriate experience as a

subject, to grasp phenomenal experi-

ence as one's own, as belonging "to

me."^'
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Central to this concept of the "I-seLF' is that

the process of experiencing one's material

and social world changes the "me" in some

way. which, in turn, exerts a significant in-

fluence on how one's material and social

world is experienced. In James's terms, "the

T reflexively creates a modem 'me' for

which the T assumes authorsliip and respon-

sibility." ^- McAdams explains"

|T|he "me" is a motley collection of

self-attributions. . . . For many adults in

contemporar>' modem societies, unity in

the "me"" is rather a cultural expectation

that arises when one seeks to move
from a self-list [such as myself as a

father, myself as a friend, etc.]. . .to a

more patterned and purposeful

integration of the "me." '"^

This purposeful integration, he argues, takes

the form of the construction of a narrative to

one's life story. Unit>' in the ' me', then, is also

the constmction of identity.

Such a narrative synthesizes the

synchronic and diachronic elements of the

"me"" into a coherent unified whole, so that

one's experience of "me'"in the past leads to

the "me" of the present, which in turn sets the

stage for the "me" of the future.^ A great

many theorists are in complete agreement with

McAdams. that this is indeed how one's life

is given unity and purpose. ^^ Importantly, it

is a continuous process, which never culmi-

nates in the "birth" of a person. Rather,

personhood is a perpetually evolving process

of becoming. Theologian Emmanuel Levinas

remarks:

The "I" is not a being that always

remains the same, but is the being

whose existence consists in identifying

itself, in recovering its identity

throughout all that happens to it. It is

the primal identity, the primordial work
of identification.^*'

It seems that even if a person's multiple

selves are not necessarily unified in any

sense other than the purely phenomenologi-

cal, this is in itself enough to endow a sense

of unique individualit>' and continuity.^^ The

process of self-unification is the process of

becoming a person. It is the process of or-

ganizing experience into a unique pattern —

an autobiography, or the narrative of an in-

dividual life story. It is essentially the con-

struction of identity.-'^

Personhood as Becoming a Being
in Relation: Theological Concepts
of Individuaiity

I now turn to examine the potential simi-

larities between secular psychological notions

of self-unification and a specific concept of

personhood that has developed within Chris-

tian theology. 1 argue that personhood can

also be portrayed, from a theological perspec-

tive, as a process that involves both unifying

the multifaceted senses of self and maintain-

ing a degree of consistency. However, these

senses of self are ultimately grounded in a

faith relationship with God.

Continuity and stability', as McFadyen and

Vemon Wliite use the ternis. have their equiva-

lent in the concept of wholeness, or singular-

ity, which Hane and others identify as a de-

finitive characteristic of the human person.

Protestant theologian Woffhart Pannenberg

argues:

The wholeness of the self, which
infinitely transcends the limitations of

life at any given moment, finds its

present manifestation as personality.

"Person"' signifies the human being in

its wholeness, which transcends the

fragmentariness of its reality-at-hand.''^

Persons, he presumes, are more than just col-

lections of fragments; they are characterized

by a imified and continuous experience.'^'' In

fact, theological expressions of the importance

of personal wholeness are not difficult to

fmd.^'

Theologically, the unity or continuity of

the self has exceedingly important implica-

tions (in contrast to secular psychological

theories), both with respect to personal ontol-

ogy and to personal responsibility. Given the

essential unity of the persons of the Tiinity,

to be created in the image of God means to be

created as a whole, unified person, not as a

multiplicity of distinct selves. Without an es-

sential continuity of identity, moreover, how

could an individual be strictly said to be in

relation to God at all, since within the one
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body, mauy iudepeudent relationships would

be established. As Anglican theologian

Vernon WTiite simply observes, "The origi-

nality and uniqueness of each individual is a

presupposition of Christian belief of our

createdness. and of prophetic ministry." ''-

The projects of Wliiie. Colin Gunton. and

John Zizioulas to ground the individuality of

human persons in a systematic theological

ontology is also, in many ways, an attempt to

defend the imity of the person, and thereby

establish the continuity of identity. They wish

to establish the existence of a substantive com-

ponent to human persons— a consistency that

underpins the many identities brought into

being through the continuous flux of

relationality that is implied by imderstanding

persons as beings-in-

relation. Without tliis

continuity, they argue

,

"the self is always

likely to be. ..un-

stable, transient, di-

minished.""'^

White criticizes

philosophical theolo-

gian John Millbank

for the kind of ex- j|

treme relativism that he and McFadyen strive

to avoid. Millbank argues:

Just as God... is not a "substance,"

because he is nothing fundamental

underlying anytliing else, so also there

are no substances in creation, no
underlying matter, and no discrete and
inviolable "things".... There are no
things, no substances, only shifting

relations.**

What is attractive in this account is its descrip-

tion of the dynamism of personhood. Accord-

ing to Millbank, personhood is the constant

flux of relationality, not just a fixed state of

being. For White, Millbank takes a step too

far, as this concept of personhood removes

any possibility of conceiving persons as "en-

during particulars" or of establishing a conti-

nuity in personal identity. For both White and

McFadyen. persons "are a manifestation of

their relations, foniied through though not

simply reducible to them."'*^

McFadyen. also wary of the Millbankian

extremes of relativism, offers a defense of this

idea of "relational but particular jxirsonhood."

He argues:

The "I" which responds in the flux of

unfolding situations and relationships

includes a "sedimentation" of previous

such moments of response which
together form a unique and stable

cluster within the structure of the

developing personal identity.*'

Personal identities are somehow "sedimcnted"

from personal experiences of social relations

and are. therefore, bound to the identities of

others and one's relations with them. Part of

being in relation, then, is the construction of

idcurity— a product of the "I" acting to unify

the "me."

Where psychology sees a two-way, mutu-

ally determining relationship between an

individual and the others of society,

McFadyen^s theological anthropology

sees a triune relationship between indi-

viduals, society, and God,

McFadyen posits the existence of what he

refers to as, a "deep-self," which is not sub-

ject to the same degree of changeability that

a person's other multiple identities are sus-

ceptible to. The deep-self is seen as a core

aspect of identity, which is derived from the

sedimentation of the experience of a particu-

larly close relationship, and which is always

present in the background of one's relations

with less significant others. Unlike other iden-

tities, it is not situation specific. Effectively,

it acts as a mediating presence in less stable

relations, offering continuity when the sense

of self is in danger of being fragmented.

Borrowing Tillich's terminology,

McFadyen argues that persons, through the

meaningful social expression of themselves,

come to "center" themselves. His concept of

"centering" is very closely analogous to the

organizational processes that many secular

psychological theories have described and
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leads to the person experiencing him- or her-

self as directing coiimiunicalion from a con-

tinuous point of identity. Hence, persons,

through the recognition and understanding of

the fact that they are unique socially interac-

tive individuals, are able to fomi an experi-

entially transcendent sense of self, which "en-

ables one's experience and activity in diverse

places and times to be unified in a central

organisational stmcture which transcends the

embodiment in any and all particular con-

texts." "^^
It is in this way. according to

McFadyen, that the individual achieves unity

and continuity.

So. it appears that a number of theologians

are happy to posit the existence of a stable

sense of self, which is the product of prior

experience, and exists over and above the re-

lational aspects from which the individual per-

son is formed. Thus, it is possible to discern

a notion of personhood that is. in many ways,

similar to the process of narratization that

secular psychologists have described. A theo-

logical approach to the self is not incompat-

ible with the idea that a person's identity ex-

ists primarily in a dialogical relation with the

other of any individual relation and is, thus,

specific to that relation: but for many theolo-

gians, as for many psychologists, the experi-

ence of self has a transcendent quality.

Personhood involves the continuous "updat-

ing" of the person in the light of new experi-

ence; and. thus, the self must be conceived in

dynamic terms. In other words, personhood

is a process of becoming, a process of unifi-

cation through which continuity is established,

which both emerges from and is inseparable

from the organized substantive center of per-

sonal experience.

In summary. I quote McFadyen once

more:

The "self should not be conceived of

as an organ, but in terms of the

organization which believing in it

enables. For it is not something one has

but something one is and does, a way of

being in public and private. It is not a

substance but a means of organizing

ones experience, thought, knowledge,
beliefs, action, etc., as though centered

on a substantial imier core."*

Conclusions
My primar)' aim throughout has been to

establish certain points of contact between

theological and psychological approaches to

the problem of how the self comes to be uni-

fied in the human person. I have argued that

secular psychological and some Christian

theological theories are in broad agreement

regarding the essential multiplicity of selves

that underlie the person. Personhood, it is

clear, is not conceived by either discipline to

be a static state, and the disciplines are united

in their supposition that the perceived singu-

larity of the human person is an ongoing dy-

namic process of becoming.

Some differences have also been identi-

fied here, the most striking of which concerns

the idea of personal relationalit>'. Christian

theologians, in contrast to secular psycholo-

gists, though they too recognize the impor-

tance of other human relationships, are spe-

cifically concerned to ground the process of

becoming and the construction of identity in

the notion of being-in-relation to God— as

answering God's call. A further difference lies

in the value ascribed to the continuity and

unity of the person. No a priori reason exists

for why the multiple selves of the person

should be unified. The theories of Varela,

Minsk-y and Rosenberg are examples of theo-

ries that are perfectly at ease with the idea

that a persons selves ultimately remain dis-

united in anything but the most perfunctory

of ways— that is. through their being parts of

a single individual person. Christian theol-

ogy, by contrast, emphasises the importance

of the unity of the person as an essential as-

pect of being created in the image of, and

standing in relation to, God.

Although the two disciplines have not

been shown to be in complete agreement, this

was neither an objective nor an aspiration. I

have merely tried to show that in as much as

they both address the multiplicity and unity

of the self as deep and enduring problems,

they can ask similar questions and make simi-

lar theoretical distinctions. Too frequently,

theology and the human sciences are supposed

to offer competing, rather than complemen-
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tar>', explauatious of the self: bliudly placing

them iu such opposition precludes the mutual

elucidation that might arise from a close analy-

sis of their subtle differences, as well as their

similarities.

Pannenberg notes:

The idea of wholeness cannot be

claimed as tlie special preserve of

theology, although theology may insist

that human beings can attain their

wholeness only in the form of "salva-

tion" that is promised and given by
God, and not through any effort at self-

realization."*'

The concept of attaining wholeness through

salvation is indeed central to Christian theol-

ogy, but it would be a mistake to presume that

the idea of multiplicity is the special preserve

of psychology.
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Endnotes:

1. Zizioulas. Being as Communion, p. 27.

Italics in the origiual.

2. See Schwobel.

3. Pannenberg, pp. 234-35.

4. Whatever ones opinion regarding the

compatibility of theological and psychologi-

cal approaches to the person, it is certain that

the general incoherence of the topic is a prob-

lem for both disciplines. As Rom Harre notes.

'The study of no aspect of humanity is so

marked by muddled thinking and confusion

of thought as this one" (p. 2). In sympathy

with this perspective. Pfuetze proclaimed,

"The problem of the self is perhaps the most

elusive, abstruse, and subtle problem in phi-

losophy. We know, or think we know, so much

about man, about human nature - and yet we
know so little. The terms wc employ are

names to cover our ignorance; they are ab-

stracted descriptions which never give us the

concrete wholeness of human lives nor ex-

plain the rich complexity of human experi-

ence" (p. 23).

5. Harre uses "person" to refer to "a human

being as a social and psychological being, as

a human organism having a sense of its place

among others of its kind, a sense of its own
history and beliefs about at least some of its

attributes" (p. 73).

6. Harre. p. 73. Harre actually distinguishes

between three specific intenelated descrip-

tions of self, none of which, he argues, is in-

dividually adequate: all inhere in the person.

Self, he supposes, can be described as a sin-

gular point of view, as the totality of personal

attributes, or as how the individual appears to

others.

7. One important caveat, though, must be

firmly made at this point: the definitions of-

fered above must be seen as specific to the

Christian West, in the latter half of the twen-

tieth century. Concepts of person have

changed much over time: and those features

of the person that are taken for granted in the

modem western world, such as the extent to

which they are attributed individuality or per-

ceived to be personally autonomous, are not

always so self-evident in pre-modem thought

or in non-Western cultures. Although 1 am
primarily concerned here with certain con-

trasts between contemporary Christian theo-

logical and psychological anthropologies, I

am aware that those concepts are not neces-

sarily representative of the whole gamut of

person research.

8. 1 should emphasise that, as Lamiell notes,

the concept of personal individuality is not

necessarily derived from the philosophical

doctrine of individualism. Indeed, many of

the aspects of personhood that will be dis-

cussed here are essentially relationally de-

rived. They are acquired and developed

though participation in interpersonal relation-

ships, and through the interactions with the

physical world, which are a crucial part of

human existence. A sense of individuality—
roughly coirelated with a person's impression

of his- or herself as perceiving the world from

a unique and singular point of view— is argu-

ably a common denominator of all human

persons in all cultures.

9. James is usually credited with introduc-

ing the self and identity as a subject of scien-

tific analysis, as he was the first to suppose

that it could be subject to the systematic rig-

orous empirical research procedures that, un-

til then, were the preser\'e of the more tradi-

tional natural sciences. He developed the idea

of a multiphcity of selves, though the appar-

ent disunity of the self. soul, or person is not

an original contemporary psychological dis-

covery. Rather, it is an idea that is finnly

grounded in many centuries of philosophical

and theological tradition.

10. This hierarchy reflects his view that the

material body is the foundation for all other

selves and that the spiritual selfis the apex of

a person's individuality, comprising his or her

"thoughts, dispositions, moral judgements,

and so on, which he considered to be the more

enduring aspects of the self (Haner. p. 2).

1 1

.

James. Principles ofPsychology, p. 294.

12. Furthermore, advances in empirical

methodology, including more precise data-
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gathering procedures and more sophisticated

data-analytic methods, have reinvigorated the

scientific study of the self, and reseaich in this

area has mushroomed in recent years. See.

for example, Higgins; Hermans and Kempen:

Bracken; Rosenberg.

1 .3. The theory of the social construction of

the self finds its most straightforward expres-

sion in Cooley's famous concept of the ''look-

ing-glass self'— the idea that one comes to

know oneself only by assiinilatiug the reac-

tions of others toward oneself into a self-im-

age.

14. Behayiorists and others have attempted

to deny the efficacy of the "me." and many

have quibbled over the precise mode of func-

tioning of the "I."

15. Mead. p. 143.

16. According to Augustine of Hippo, the

soul of the irrational outer man comprised the

vegetative soul— the basic life giving prin-

ciple common to man, animals and plants

alike - and the animal soul, which includes

those aspects of being common to man and

animals such as sense perception. Augustine

further divided the rational soul of inner man

into the intellect and the will, which together

comprised five further grades of being rising

from discursive reason all the way to the in-

tellectual contemplation of God. See de

Trinitate XII.21-25. XIV. 1-5.

17. See. for example. Zizioulas, Being as

Communion, and "On Being a Person: To-

wards an Ontology of Personhood." See also

Gunton and Schwobel; and White.

18. McFadyen, p. 22.

19. Ibid.

20. Ibid., p. 27.

21. Ibid., p. 83.

22. See Bracken;Ashmore and Jussim; and

Fletcher and Fitness.

23. Harre. p. 8.

24. Intuitively, from a folk-psychological

perspective, self- unity is supposed to be con-

ferred by a superordinate structure of the self

- a substantive T that organizes "me"— or

through the continuity of consciousness in the

manner proposed by John Locke and subse-

quently William James. These are now deeply

unpopular approaches to the idea of unity,

which raises as many questions as they an-

swer, given how poorly consciousness is ac-

tually understood.

25. See McAdams.

26. See Epstein.

27. Although the mind remains eifectively

a society. Minsky argues, the concept of a self

retains its utility, "provided that we think of it

not as a centralized and all-powerful entity,

but as a society of ideas that include both our

images of what the mind is and our ideals

about what it ought to be" (p. 23).

28. Rosenberg: Varela; and Minsky. This is

not exactly a theory of unity, but more of a

theory of how multiple selves might act as a

sort of conglomerate entity, each retaining a

degree of autonomy while recognizing the

important roles that the other selves have to

play in "wholeness" at a personal level. In

fact, there is no compelling psychological rea-

son for why the self should be unified at all.

This, it will be argued below, represents an-

other fundamental point of departure from

theological conceptions of the person.

29. McAdams continues to trace this con-

cept of a unifying process through much of

psychoanalytic and cognitive psychology

from Goldstein and Maslow to Jung and

Piaget. See McAdams, p. 57.

30. McAdams. 1997.

31. McAdams. p. 56.

32. Ibid., p. 61.

33. Ibid., p. 60.

34. That one's prior experience has a sig-

nificant influence on one's present experi-

ence— the "T" —needs no justification: it is the

premise upon which the whole of psychology

is predicated.

35. Including Polkinghome; Maclntyre; and

Hermans and Kempen.

36. Levinas, p. 36.

37. In fact. some, such as Varela. see no

compelling psychological reason for why the

self should be unified at all.
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38. As Proudfooi suggests with character-

istic clarity, "The issue can be stated quite sim-

ply. I am a sou. husband lover, friend, com-

petitor, citizen, colleague, and teacher. Each

of these identities, which operate on different

levels, contributes to my sense of myself.

Sometimes they complement one another and

at other times they conflict.... In every mo-

ment I forge an identity that integrates or pulls

together all of these different roles into a sense

of myself as a person. I think. 1 act. other

persons respond to me, and I respond to their

responses" (p. 21).

39. Pannenberg. p. 235.

40. McAdams makes the interesting point

that fragmentation'" is a word that is not

popular among psychologists. Whereas Mead

and others were keen to celebrate the multi-

plicity of the self, 'fragmentation" carries

overtones of postmodern angst and uncer-

tainty (McAdams, p. 53). When theologians

use the word fragmentation to refer either to

the psychology of the person or the place of

the individual in coimnunity (for example, in

the manner of WTiite or Pannenberg). a simi-

larly negative state of affairs is usually being

implied. In these contexts, it is a word most

often associated with "'brokenness," "immo-

rality," "conflicting." or "failure." This is. in

turn, testament to the intrinsic value that theo-

logians tend to place upon self-unity.

41. As Tillich argues, "selfhood or self-

centereduess must be attributed in some mea-

sure to all living beings.... Man is a fully

developed and completely centered self. He
possesses' himself in the form of self-con-

sciousness. He has an ego-self (vol. 1, pp.

169-70).

42. White, p. 87.

43. Ibid., p. 95.

44. Millbank. pp. 424, 426; While, p. 98.

45. McFadyen continues, "The persons of

the Trinity, for example, are identified by

tenns which indicate their most significant re-

lations. Yet they appear in many more rela-

tions in a formally identical but materially

different way. Hence the Father is identified

principally in terms of the relation with the

Son but has other relations less significant for,

but consistent with. His relational identity and

being" (p.40). John Zizioulas and Colin

Gunton are of the same opinion and have simi-

larly tried to argue that the concepts of sub-

stantial particularity and relationality can co-

exist in a concept of persons.

46. White, p. 104.

47. McFadyen. p. 100.

48. Ibid., p. 98

49. Pannenberg. pp. 234-35.
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